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INIOACHUTEJIBHASA 3AIIMCKA

[IporpaMma MO XWMHMM Ha YpOBHe OCHOBHOro o00ijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
oOpa3oBaTe/ibHOM MTPOrpaMMbl OCHOBHOT'O 0011iero 00pa3oBaHusi, Mpe/iCTaBIeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IPOrpamMMeI
BOCITUTAHUS U C YUETOM KOHIIETII[HH TIpero/laBaHusi yueOHOTOo rpeaimMeTa « XUMUSI»
B 00pa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii degeparym.

[MporpaMma 1o XWMUUM JaéT TIpe[CTaB/ieHWe O 1ieJisix, 0Oleil cTpaTeruu
oOydyeHHMs,, BOCIMTAaHWS M Ppa3BUTHS OOYYArOI[UXCS CpeACTBAMH y4ueOHOro
npeJMeTa,  yCTaHaB/luWBaeT  00si3aTesibHOe — TIpeJMeTHOe  COjiep’KaHue,
npelyCMaTpUBaeT pacrpejie/ieHde ero To0 KjaccaM U CTPYKTYpPUpOBaHHUe T10
pa3fieslaM ¥ TeMaM [IpOrpaMMbl T0 XUMHH, OIpefie/isieT KOJIUUeCTBeHHble U
KaueCcTBeHHbIe XapaKTepUCTUKHU coJlep>KaHus, PEKOMEH/YeMYIO
1OC/Ie/IOBAaTeIbHOCTb ~ W3YUeHUsI XUMHUM C YUETOM  MEXIIpeAMETHBIX U
BHYTPUITPEIMETHBIX ~ CBs3eM, JIOTUKA y4yeOHOTO  TIpoIjecca, BO3PACTHBIX
0cobOeHHOCTe OOyuarol[uXcs, oOrpejenseT BO3MOXKHOCTH TIpefMeTa  JJis
peanu3anui TpeOOBAaHMM K pe3y/ibTaTaM OCBOEHMs OCHOBHOW oOpa3oBaTebHOM
TIporpaMMbl Ha YPOBHE OCHOBHOT'O 0011iero obpa3oBaHus, a Takxke TpeOOBaHUMN K
pe3ysibTaTaM 00yueHHs] XMMHUH Ha YPOBHe 11eJieli U3ydeHus MpeiMeTa U OCHOBHBIX
BUZIOB yueOHO-TI03HaBaTe/NbHON [eSTeTbHOCTH O0yYarolerocsi 1Mo OCBOEHUIO
y4eOHOTO Co/iep KaHUSI.

3HaHWe XUMHU CJIY>KUT OCHOBOM /i1 (POPMHUPOBAHUS MHPOBO33pEHUS
oOyuarolierocsi, ero Tpe/CTaB/leHnii 0 MaTepyuaJbHOM eJUHCTBE MHPA, Ba)KHYIO
pOJib WUrparoT (opMUpyeMble XUMHel TpeACTaBleHUs] O B3auUMOIIpeBpallleHUsX
SHepruv ¥ 00 SBOJIOL[MU BeleCTB B TIPUPOJe, O TMYTSIX pelleHus T100ambHbIX
1po0sieM yCTOWUMBOTIO Pa3BUTHS UYe/IOBeUeCTBAa — ChIPhEBOM, JHEPreTUUYecKOM,
MUILL[eBOU U 3KOJIOTMuecKoi 6e30macHOCTH, TIpob/ieM 31paBOOXPaHeHHUs.

N3yueHue Xxumuu:

criocobCcTByeT — peanu3al[id  BO3MOXKHOCTeM  /I/Ii  CaMOpas3BUTUS U
dhopMHUpOBaHUs KYJIbTYPbl IMUHOCTH, €€ 00111ei U (PyHKIJMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpMHUPOBAHUWE MBIIUIEHHS W TBOPUECKHUX CIOCOOHOCTEH
o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSTENbHOW y4ueOHOM  /leATeNhbHOCTH,
9KCTIepUMEeHTalbHbIX W HWCCe/oBaTe/IbCKUX yMeHUHM, HeoOXOJUMBIX KaK B
MOBCEJHEBHOM >KU3HU, TaK U B NIPO(ECCUOHAILHOM [eSTe/IbHOCTH;

3HAKOMUT CO crelubrKol HayuHOTO MbIILJIEHUS, 3aK/IaJbIBaeT OCHOBBI
1[e/IOCTHOT'O B3TJisi[la Ha eZJMHCTBO MPUPO/IbI U Ue/iOBeKa, SIB/ISIeTCSI OTBETCTBEHHBIM
3Tarom B (OpMUPOBAaHKY eCTeCTBeHHO-HayYHOM TPaMOTHOCTH 00YYaroIuXCs;



criocoOCcTByeT (hOpPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBEeHHO--
HayuyHbIM 3HaHUSIM, K TIPUPOJE, K Ue/IOBEKY, BHOCUT CBOM BKJIaJ, B 3KOJIOTMUECKOe
obpa3oBaHue 00yUarorXxCs.

[laHHbIe HarpaB/eHWs B O0yueHWH XHMHU 00eCTieunBarOTCs CIieldUKoim
cojep>XaHUsI ~ yueOHOTrO  TIpeaMeTa, KOTOPBLIA  SIB/IAETCSI  TeAaroruuecku
aZlaNTUPOBAaHHLIM OTpaykeHHeM 0a30BOM HayKH XWMHH Ha OTIpe/ie/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHEHTHPOBAH Ha
OCBOeHMe OO0yYaroIMMHCS CHCTeMbI IePBOHAYA/BLHBIX TIOHSITHM XWMHH, OCHOB
HEOpPraHWYeCKOM XUMWUM W HEKOTOPbIX OTAENbHbIX 3HAUWMbIX TIOHATHU
OpraHhYeCcKOu XWUMUH.

CTpyKTypa cofep>kaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOr0 Tofxoza K eé usyueHuto. Cojiep)kaHue CK/IaJbIBaeTCs U3 CHUCTEMBbI
TIOHATHUH O XMMUYECKOM 3JIEMEHTE U BellleCTBe U CUCTEMBbI MOHATUM O XMMHUUECKOU
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHM30BaHbl T10 TIPUHIIUITY
1OC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
pa3HOro ypPOBHS:

— aTOMHO-MOJIEKYJ/IIPHOTO y4eHHUsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— ITepuoguueckoro 3akoHa /. 1. MeHpeeeBa Kak OCHOBHOI'O 3aKOHa XMWY,

— y4eHusi O CTPOEHUU aTOMa U XUMUYEeCKOH CBSI3Y;

— TmpeacTaB/ieHdid 00 3eKTPOMTHUUYECKOM UCCOIMAI[MH  BEIeCTB B
pacTBoOpax.

TeopeTyeckre 3HaHWS PpAacCMaTPUBAKOTCS HAa OCHOBE SMIUPUYECKU
TOJIyYeHHbBIX U OCMbICTIEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/e0BaTeIbHO OT OJHOTO
YPOBHSI K JPyromMy, BBITIOMHSS (YHKIUA OOBSICHeHUS W ITPOrHO3HMPOBAHMS
CBOWCTB, CTPOEHUSI U BO3MOKHOCTEM TIPAKTUUECKOTr0 MPUMEHEHUs U MOJTyUYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (HOPMUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOM COCTaB/ISIIOI[e HaydyHOM KapTUHBI MHpa B JIOTUKE
eé CUCTEMHOU TIPUPOAbBI, LIEHHOCTHOTO OTHOLUIEHWSI K HAyuYHOMY 3HAaHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHuWe XWMHWM TMPOMCXOJUT C TpPHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpYKaroluii MHUD»,
«buonorus. 5-7 knaccbl» U «Pu3mka. 7 Knacc».

[Ipy wu3yuyeHUH XUMUU TIPOMCXOAUT (POPMHUpPOBAHUE 3HAHUU OCHOB
XUMHUECKOH HayKd Kak 00/1acT COBPEMEHHOTO0 eCTeCTBO3HAHMS, MPaKTHUeCKOH
JlesITeJIbHOCTU 4YeslioBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3ajaua yueOHOro IpeAiMeTa COCTOMT B (DOPMHPOBAaHUU CHCTEMbI XHMUUECKHUX
3HaHUU — Ba)kHeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHX TT0/I0’KeHUH,
JNOCTYIHBIX 0000II[eHH MHUPOBO33DEHUECKOTO XapakTepa, s3blKka HayKH, B



NMpUoOIleHWM K HAayYHbIM MeTOoJaM TI03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKUX peaklui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HaBaTeIbHbIX YMEHUN U
UX TpUMeHeHWHM B YyueOHO-TIO3HaBaTeSbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JesITe/IbHOCTA, OCBOEHMM TpaBWU/ 0Oe30macHOro obpallleHuss C BelecTBaMU B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUW Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHHe TIpuoOpe/u Takue 11e/d, Kak:

— (dopmupoBaHMe UHTe/IEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPUHSITUIO peIlleHuH,
criocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YC/IOBHUSIM JKU3HHU;

— HarpaB/IeHHOCTb 00yyeHUWss Ha CHUCTeMaTHuecKoe TMpHoOIeHMe
oOyyJaroImxcss K CaMOCTOSITe/TbHOW TI03HaBaTe/bHOM JesiTelTlbHOCTH, HayYHBIM
MeTO/]aM TIO3HaHUs, (HOPMUPYIOIMIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

— obecreueHnre yCIOBHUM, CITIOCOOCTBYIONIUX MTPHOOpETEHHI0 00YyUarOIIUMHCS
OTbITa pa3HOOOpa3HOl [eATeslbHOCTH, TO3HAHUSI U CAaMOIIO3HAHHS, K/THOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MI), UMEKIIMX YHUBepcaJbHOe 3HaueHue [/isi
pa3/IMUHbIX BUIOB /leATe/TbHOCTH;

— (¢opmMupoBaHue 0o0ieli (GYHKI[MOHAJBHOM U  eCTeCTBeHHO-HAayuHOU
IPaMOTHOCTH, B TOM UHC/Ie YMeHWW OOBACHATb W OLIeHUBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCMOJb3ys 3HaHUSI W OMbIT, TOJIyYeHHbIe TPU U3yYeHUU
XUMHH, TIPUMEHSTb HX TIPU peIlleHud TIpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPY/JOBOM [leATe/TbHOCTY;

— (QopmupoBaHue y O0O0yvaroluxCsg TyMaHUCTUUECKUX OTHOIIEHUH,
MOHVMAaHHWsl 1eHHOCTU XUMHWUYeCKUX 3HaHWW i BbIPAOOTKM 3KOJIOTHYECKH
1je71lecoo0pa3HoOro ToBeJleHHss B ObITY U TPYJOBOM [JesiTeTbHOCTU B I[e/sX
COXpaHeHUsI CBOET0 3/J0POBbS U OKPY>Katolliei MpUPOIHON Cpe/ibl;

—pa3BUTHe MOTHBAI[UM K OO0yueHHIo, CriocoOHOCTel K CaMOKOHTDOJIIO U
CAMOBOCTIMTAaHWIO HAa OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY TMpodu/isi ¥ HarpaB/eHHOCTH JabHeNIIIero
o0OyueHwUs!.

OOiijee UYHCIO YacoB, OTBEAEHHBIX /i1 WM3yUueHHUS] XUMHUHW Ha YpPOBHE
OCHOBHOTO 00111ero obpa3oBaHusi, coctaBseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B Hejle/Tt0), B 9 Ksiacce — 68 uacoB (2 yaca B He/Jje/Ito).



COJEPXAHUE OBYUYEHUSA

8 K/TACC

IlepBoHaua/IbHbIE XUMHUYECKHE OHATUSA

IIpegmer xvmuu. Posib XMMHUM B XKU3HU 4YesioBeKa. XUMUS B CHUCTeMe Hayk.
Tena u BemjectBa. ®dusnMyeckde CBOWCTBA BeIeCTB. ArperaTHoe COCTOSIHUE
BelljecTB. [ToHsITHE O MeTOZlaX TO3HAHUSI B XUMUU. YUCTble BellecTBa U CMeCH.
Crioco0bl pa3ziesieHust CMeCei.

ATOMBI U MOJIEKYJIbl. XUMUUYeCKhe 3eMeHTbl. CHMBOJbBI XUMHUYECKHUX
371eMeHTOB. [IpocThie U C/I0XKHBIE BellleCTBa. ATOMHO-MOJIEKY/ISIPHOEe yUeHHe.

Xumuueckasi ¢opmysna. BaneHTHOCTb aTOMOB XWUMHUECKUX 3/1€EMEHTOB.
3aKkOH TIOCTOSIHCTBa CoOCTaBa BellecTB. OTHOCUTeNbHasi aTOMHas Macca.
OTHoCUTe/IbHas MOJIeKy/sipHasi Macca. MaccoBasi 107151 XUMUUeCKOr0 3/IeMeHTa B
CoeTMHeHHHU.

KonuyectBo BeliectBa. Mosb. MoJisipHasi Macca. B3auMOCBsI3b KOMUeCTBa,
MacChl YW 4YMC/Ja CTPYKTYPHBIX eAWHMI] BellecTBa. PacuéTel 1o Qopmynaam
XUMUYECKUX COeJUHEeHHUH.

dusnueckre U XMMHUUeCKHe SiBjieHUsI. XUMHUUYecKast peakiivsi ¥ eé TIpU3HaKH.
3aKOH COXpaHeHHsi MacChl BelllecTB. Xumuueckue ypaBHeHus. Kiaccudukariys
XUMUUECKUX peakiuii (CoequHeHNsI, Pa3/IoyKeHHs, 3aMellleHys], 00MeHa).

Xumuueckuii 3KcnepumeHm:

3HAaKOMCTBO C XMMHYECKOM TOCY/I0M, TipaBuIaMU paboThl B mabopaTopuu U
npréMaMu oOpartrieHust ¢ labopaTOpHBIM 000PYyJOBaHWEM, W3YUeHHe W OIMCaHHe
¢GU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIecTB, HabmrozeHMe
¢bu3nueckux (TiaB/eHUe BOCKa, TasiHUMe Jib/la, pacTUpaHWe caxapa B CTYIIKe,
KUTIeHWe W KOHJeHCAlUs BO/bI) M XUMHUUeCKUX (ropeHue CBeud, MPOKa/iBaHHe
MeZIHOM ITPOBOJIOKH, B3aUMOZEMCTBYE MeJia C KUC/IOTON) sIBJIeHWH, Hab/roieHre 1
OMUCaHWe TPU3HAKOB TMPOTEKaHWs XMMUUYECKUX peakluil (pas/iokeHUe caxapa,
B3aUMO/IeNCTBUE CEPHOM KHUCJIOThI C XJIOpUJOM Oapusi, pa3/ioykeHre THUAPOKCHA
Meu (IT) mpu HarpeBaHWU, B3aUMO/IEHCTBUe Keje3a ¢ pacTBopoM conu meau (I1),
H3ydeHHe CIoCOOOB pa3fie/ieHHsI CMeCel: C MOMOIIbI0 MarHuTa, (GUIbTpOBaHUe,
BbIllapUBaHue, AUCTWIISLUS, XpoMaTorpadusi, poBeieHue OUMCTKU TOBapeHHOM
comu, HabmofeHWe W OMKMCAHWe  Pe3y/ibTaTOB  TPOBEJeHHs  OIbITa,
WJUTIOCTPUPYIOIIET0 3aKOH COXPaHEeHWs MacChl, CO3/laHhe MOJenel MOJeKy
(apocTep>KHEBBIX).

Ba)kHeiiliue npeACTaBUTe/IM HEOPraHMUeCKUX BellecTB



Bo3gyx — cmech rasos. CocrtaB Bo3gyxa. Kucimopog — seMeHT U mpocToe
BelljecTBO. HaxoxzeHre Kucaoposa B mpupofe, (uU3Nueckue U XHMUUeCKHUe
cBoiictBa (peakumu ropeHusi). Oxkcugbl. [IpumeHeHue kuciopoga. CriocoObl
TOJyueHusl KWCIopoJa B JiabopaTOpuM U TPOMBINLJIEHHOCTH. KpyroBopoT
KUC/iopoga B mpupoge. O30H — a/yIoTpoIHasi MOAU(PUKALIUS KUCI0POo/a.

TennoBok 3¢@deKT XMMUUeCKOW peakldd, TePMOXUMWYEeCKHe YypaBHEHWs,
9K30- M 3HJOTepMHYECKHe peakluu. TOMIMBO: Yyrojb W MeTaH. 3arpsisHeHue
BO3/lyXa, yCUIeHue apHUKOBOro 3¢ deKTa, pa3pylieHrue 030HOBOIO CJIOSI.

Bogopoxy — snemeHT M mipocToe BellecTBO. HaxoxkaeHue Bogopoja B
npupojie, Gu3NUecKhe U XWMHUYECKHe CBOMCTBAa, TpUMeHEeHHe, CroCo0bI
rosy4yeHus. Kuciorsl ¥ comy.

MoJisipHbIfi 00BEM ra30B. PacuéThl 110 XUMHUUECKUM YPaBHEHHSIM.

du3snueckre CBOUCTBA BOAbl. Bojga kak pactBopuresb. PacTBopbL
HaceljeHHble ¥ HeHachblllleHHbIe pPacTBOPbI. PacTBOPUMOCTE BelecTB B BOJE.
MaccoBasi 0151 BellleCTBa B pacTBOpe. XUMHUYeCKue CBOMCTBa Bo/ibl. OCHOBaHMS.
Posib pacTBOpPOB B MpUpo/ie U B XKU3HU uyesioBeKa. KpyroBopoT BOABI B TPUPO/E.
3arpsi3HeHue NMpUpOAHbIX BOJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukaiiys HeopraHuueckux coeguHeHui. Okcugbl. Kiaccudukaiiys
OKCHUZIOB:  comeoOpa3ytorue  (OCHOBHbIe, KHCJIOTHble, aM@oTepHble) W
HecosieoOpa3yromye. HomeHknaTypa OKcuoB. Pusnueckrne W XUMHUUECKHE
CBOMCTBA OKCUJO0B. [TonyueHrie OKCUOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIENOYM W HepacTBOPUMbIE
ocHoBaHMs. HomeHknaTypa ocHoBaHuW. Pu3myeckve W XWUMHUYECKME CBOKCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaiusi kucaor. HomeHkiaTypa KucioT. dusuueckue u
XHMHUeCKHe CBOMCTBa KMCJIOT. Psj aktuBHOcTM MeTaioB H. H. bekerogra.
ITonyyeHue KUCIIOT.

Conmu. HomeHnkiarypa coseid. Pu3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIEH.
[Tonyuenue coJien.

['eneTnueckas CBA3b MeXX/y K/1aCCaMU HeOPraHUYeCKHUX COeUHEeHNN.

XumuuecKuil 3KcnepumeHm:

KaueCTBEHHOe Orlpe/ie/ieHUe COJep)KaHus KUC/IOpoJa B BO34yXe, MOJlyyeHure,
cobupaHve, paclio3HaBaHWe U U3y4YeHWe CBOWCTB KUC/I0poJa, HabsogeHue
B3aMMO/€MCTBUSI BelleCTB C KUCIOPOAOM U YCJIOBUS BO3HUKHOBEHUS U
TipeKpailieHnsi ropeHus (Tro)kapa), O3HaKOMJieHHWe C oOpa3ilaMd OKCHJIOB |
OIMCaHWe WX CBOMWCTB, IIO/IydeHWe, COOMpaHWe, pacrio3HaBaHWe W HW3y4yeHHe
CBOWCTB BOJOpO/ila (TOpeHMe), B3aUMOJeNCTBHe BOJopoJa € okcuaoMm Mmeau (II)
(BO3MOYKHO HCIIOJ/Ib30BaHUe BHleOMaTeprasioB), HabOmoeHe 00pas3ijoB BellecTB
KOMM4ecTBOM 1 MoOJb, HCCAeZioBaHMEe 0COOeHHOCTell paCTBOPEHUs BeIeCTB C



pPas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE paCcTBOPOB C OMpeJe/éHHOU
MaCCOBOH [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTasllaMy
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/Ib30BaHWEe  BH/eOMaTepHasioB),
ucciefioBaHe 00pa3lioB HeOpraHWUeCKWX BeIIeCTB pa3/IMUHBIX  KJ/acCoB,
HabJ/TI0/leHre U3MeHeHWs] OKpaCcKyd WHAWKATOPOB B pacTBOpaxX KHUCJIOT U IIesiouel,
v3yueHue B3auMojlelcTBUsA oKcuaa Meau (II) ¢ pacTBopoM cepHOM KUC/IOTHI,
KUCJIOT C MeTa/lylaMH, peaklUid HeWTpaiu3aldd, ToJyuyeHWe HepacTBOPUMBIX
OCHOBaHWUM, BBITECHEHHWe OJJHOTO MeTasla JAPYTMM M3 pacTBOpa COJIM, pelleHHe
9KCIIepUMeHTaNbHbIX 33Jlau 10 TeMe «BaxkHelilie Kiaacchl HeopraHWUYeCKHX
CcoeIMHeHUI».

Ilepuoaniueckui 3akoH u Ilepuoguueckass cucreMa XUMHUYECKHX
yiemeHToB [JI. . MengeneeBa. CtpoeHue aTromMoB. XHMHUUeCKas CBA3b.
OKuC/IMTeIbHO-BOCCTAHOBHUTE/IbHBIE PeaKIUuM

[TepBble TIOMBITKM KJIacCU(MUKALMM XUMHUYECKUX 37emMeHTOB. [loHsiTHe O
rpyIax CXO/HbIX 3/IeMEHTOB (1lleJIOUHble U IIje/IOUHO3eMe/IbHble MeTasllbl,
ra/loreHbl, UHEPTHBIE Ta3bl). DJIEMeHThI, KOTOpble 00pa3yroT aMbOTepHbIe OKCHU/IBI
Y TUJPOKCUBI.

[Tepuoanueckuii 3aKoH. [leprogrueckas cucTeMa XMMHUYECKUX 371eMeHTOB [].
N. Menpeneea. KopoTkonepuojgHas W JJUMHHOINEpPUOAHasi  (OpPMbI
[Tepuoauueckor cuctemMbl Xumuuyeckux 3emeHToB 1. YI. MeHgeneesa. Tlepuobl
v rpynmbl. PU3WUeCKuM CMBICI TOPSAKOBOIO HOMepa, HOMEPOB Mepuoja |
TPYIIIbI 37IeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sgzep. V30Tomnbl. D1eKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/I0ueK aToMOB mepBbiX 20 XUMHUUECKHX 3JIEMEHTOB
[Tepuoguueckor cuctembl [I. V1. MeHpeneeBa. XapakKTepUCTUKAa XUMHUYECKOTO
371eMeHTa 110 ero noJiokeHuto B [lepuoanueckou cucreme 1. 1. MeHpeneesa.

3aKOHOMEPHOCTM M3MEHEHUsl pajuyca aTOMOB XUMHUUECKHWX 3JIEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB M0 IPYIaM U Mepruoiam.

3Hauenue [leproanueckoro 3akoHa v [lepuoanuecKoi CUCTeMbl XUMUUECKUX
5JIEMEHTOB [/ pa3BUTUSI HayKW U mpakTuku. 1. V. MeHzaeneeB — yuéHbIU U
rpakJaHVH.

Xvmuyeckass CBsi3b. KoBasieHTHasi (MOJIsipHass W HEMOJsIpHasi) CBS3b.
OeKTPOOTPULIATETbHOCTh XUMHAUECKUX 3/IeMeHTOB. VIOHHast CBSI3b.

Crenenbp  okucieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE  PEakLIUH.
ITpoueccel OKHC/IeHus: U BOCCTaHOB/IeHHS. OKUC/IUTENN U BOCCTAHOBUTEJIHN.

Xumuueckuii 3Kkcnepumenm:

n3ydyeHre oOpa3l[0B Bell[eCTB META//IOB W HEMeTa/uIOB, B3aWMO/elCTBHe
IMAPOKCHA LMHKAa C pacTBOpaMHM KWUCJIOT W LejioyeM, TpOoBeJieHre OIIbITOB,



WUTIOCTPUPYIOIIIUX ~ MPUMEpPbl  OKUC/IUTEbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakijuy pas3ioKeHus, COeJUHEHUs]).

Mesicnpeomemmble cesizu

Peanuzauys MeXripeAMeTHBIX CBsi3eld IIPU WM3yuyeHMHM XWMHUM B 8 Kiacce
OCYLL[eCTB/ISIETCSI Uepe3 UCIO/b30BaHHWE KakK OOIMX ecTeCTBeHHO-HayUYHbIX
TIOHATUM, TaK M MOHATUH, SBISIOIIUXCS CUCTEMHBIMM /ISl OT/e/IbHBIX IIpeJMeTOB
eCTeCTBEHHO-HAyYHOr0 LIUK/Ia.

OO611e ecTeCTBeHHO-HayuHble MMOHSTUS: HAYYHBIM (haKkT, TUIIOTe3a, TeOpHs,
3aKOH, aHa/lu3, CHHTe3, KjlacCUpUKalys, T[epuoJUUHOCTb, HabsoeHue,
5KCIepPUMEHT, MOJie/IMPOBaHue, U3MepeHue, Mo/le/b, SIBJIeHUe.

®dusrka: MaTrepusi, aTOM, D3JEKTPOH, IPOTOH, HEWTPOH, WOH, HYK/IUZ,
V30TOMNbl, PaJMOaKTUBHOCTb, MOJIEKY/a, 3/eKTPUUYECKHUN 3apsfl, BeleCTBO, TeJlo,
00bEM, arperaTHoe COCTOsIHME BellleCTBa, a3, ¢pu3nuecKrde BeJUUMHbBI, eJUHULIbI
M3MepeHUs], KOCMOC, TJIaHeThl, 3Bé3/bl, CosHLe.

buonorus: goTocuHTes, AbixaHue, buocdepa.

leorpadgus: armocepa, rugpocdepa, MUHepaabl, TOPHbIE TOPOJBI,
T0JIe3HbIe KCKOIaeMble, TOIJIMBO, BOJHbIE PeCYPChI.

9 KJ/IACC

BemecTBo 1 XMMHUUecKas peakius

[Teprogrueckuii 3akoH. [leprorueckas cucteMa XUMUUECKUX 3/1€eMeHTOB /1.
W. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTM B H3MEHEHWH CBOMCTB
XUMHUUECKUX 5/IEMEHTOB IIepBbIX TPEX TEPUOZOB, Kalus, KalbLusl MU HUX
COeJMHEHWd B COOTBETCTBUM C TMOJIO)KEHWeM 53jieMeHTOB B [lepuopuueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

CTpoeHue BeleCcTBa: BH/bl XMMHUECKON CBSI3U. TUIBI KPUCTa/IMUECKUX
peLIéTOK, 3aBUCUMOCTb CBOWCTB Bell|eCTBa OT TUIlA KPUCTA/I/IMUECKON PelIéTKU U
BU/Ia XUMUUECKOM CBSI3U.

Knaccugukaiyss 1 HOMeHK/IaTypa HeOpraHM4eCcKux BeLecTB. XHMUUeCKHUe
CBOWCTBA BeILleCTB, OTHOCSIIMXCS K pas3/MyHbIM KjaccaM HeopraHhyecKux
COeJJMHeHWM, TeHeTHYeCKas CBsI3b HeOpPraHMUeCKHX BellleCTB.

Krnaccuukaiys XuMrUYecKUx peakLyMy M0 pa3/IMYHbIM MPU3HaKaM (TI0 YKCTy
M COCTaBy YYaCTBYIOL[MX B peakUWU BeIecTB, MO TeIvIoBOMY >S(deKry, IIo
M3MeHEeHUI0 CTerleHel OKUC/IeHUs XUMHUUeCKHUX 3/IeMeHTOB, TI0 0OpaTUMOCTH, 10
y4acCTHIO KaTaau3aTopa). JK30- U 3HJ0TepMUYecKue peakliiy, TepMOXMMUYeCKHue
ypaBHEHMUSI.

[ToHsATHE O CKOPOCTM XUMHUeCKOW peakiuu. [loHsTre 00 0OpaTUMBbIX U
HeoOpaTUMbIX XUMHUUeCKHUX peaklusix. [IoHsSTHe O rOMOTeHHBIX U T'eTepPOreHHBIX
peakuusix. [lonsatue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCHMU. DakTOPBHI,



B/IMAIOIIME Ha CKOPOCTb XUMUUECKOU peakiy MW I10/I0OKeHHe XHMMHYeCKOro

paBHOBeCHSI.
OKHCUTeTbHO-BOCCTAHOBUTEIbHbIE  Peakl[uM,  3/IeKTPOHHBIM  OasaHC
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHOM ~ peakLUH. CocTaBneHue  ypaBHEHUU

OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCI0JIb30BaHWEM  MeTOoJa
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPO/IUTAYECKON AUCCOLMALIMM. DEKTPOIUThI U He3/IeKTPOJIUTHI.
KatuoHbl, aHWOHBI. MeXxaHW3M [UCCOLMAllMM BelleCTB C pa3/MUYHbIMU BUIaMU
xuMHUecKol cBsizu. CrerneHb Auccorarii. CUbHbIe U C/1abble 31eKTPOJINTHI.

Peakiiiy noHHOTO 0OMeHa. Y C/I0BHsI MPOTeKaHUs Peaki|ii MIOHHOTO 0OMeHa,
TOJIHbIE M COKpaIl[éHHble HOHHbIe ypaBHeHUs1 peakiuil. CBoINCTBa KHCJIOT,
OCHOBaHWM U Cojiel B CBeTe TMpeACTaB/leHHH 00 3MeKTPOIUTUYECKOU
aucconualuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHsATHE O TUPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOZe/ISIMM KPUCTA/I/TMUECKUX PeIéTOK HeopraHuueCKux
Bell[eCTB — MeTa/I/IoB U HeMeTa/yloB (rpaduTa U ajsMasa), C/I0XKHBIX BellleCTB
(x/iopyjia HaTpusi), UCC/Ie[lOBaHKEe 3aBUCMMOCTM CKOPOCTH XMMMWYECKOMW peakluu
OT BO3[E€WCTBUS Ppa3/UUHbIX (DAaKTOPOB, MCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB Bell[eCTB, TIpollecca /AWCCOI[MAIlMK KHMCJIOT, Iiejioueidi U Comeu
(BO3MOXXHO  UCIO/b30BaHWE BHU/EO0 MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
WUTIOCTPUPYIOIINX ~ TIPU3HAKKM  TIPOTeKaHWs  peaki[iii  HOHHOTO  oOMeHa
(obpa3oBaHve ocajka, BblJesieHHe Ta3a, oOpa3oBaHWe BOibl), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TIPUMEPbl  OKUC/IMTeTbHO-BOCCTAHOBUTEILHBIX  peakIiuit
(ropeHue, peakllMUd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bell[eCTB C TIOMOIIbI0 KauyeCTBEHHBbIX peaklMii Ha WOHbI, pelleHue
9KCIepUMeHTabHbIX 3aJau.

HemeTan/ibl 1 UX COeAHHEHUSA

OOijasi  xapakTepucThka TajoreHoB. OcCOOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHu okuciaeHusi. CTpoeHWe U (PU3HMUecKre CBOMCTBA IMPOCThIX
Bell[eCTB — TrajoreHoB. XWUMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOjelicTBe C MeTa/l/laMd, HeMeTa/lJlaMH, IiiejiouaMu). XJIOPOBO/IOPO/,.
ConsiHasi KMC/I0Ta, XMMUUeCKHWe CBOMCTBa, MoJiyueHUe, TipuMmeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpPraHU3M uYejioBeKa. BakHelIlve X/O0pUAbl U UX
HaxoKJeHue B IPUPOJE.

OObujasi xapakTepucTuka 31eMeHTOB VIA-rpyrmbel. Oco6eHHOCTH CTpOoeHUst
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (r3nUeCcKue CBOMCTBa
TIPOCTBIX BeleCTB — KUCI0PO/ia U Cepbl. AJIJIOTPOITHbIE MOAU(PUKALIUKA KACIO0POAA
U cepbl. XuMuyeckrde CBoWcTBa cepbl. CepoBOJOpPOA, CTpoeHue, (usnyeckrie U
XUMHUecKkre cBoiicTBa. OKCHU/IbI cepbl Kak IMpeJCTaBUTeIM KHUCIOTHBIX OKCHU/IOB.



CepHasg KuC/IOTa, GU3NUECKHe U XUMHUUeCcKde CBoWcTBa (oOmme Kak
Tpe/iCTaBUTesI  Kjaacca KHUCJIOT U crielduyeckue). XuUMHYECKHWe peakiuH,
Jie)Kale B OCHOBe TPOMBIILIEHHOTO criocoba TMoJ/iyuyeHHsi CepHOWM KHUCJIOTHI.
[TpuMmeHeHre cepHOM KUC/IOThI. COMM CepHOM KMC/IOThI, KAUeCTBEHHAasi peakLusi Ha
cysib(ar-uoH. Haxok/ileHue cepbl U eé coeJWHEHWW B TpHpojie. XUMHUUECKOe
3arpsi3HeHWe OKpY’Karolllel cpefibl COeJMHEHUSIMU cepbl (KUC/IOTHBIE [O0XKIH,
3arpsi3HeHue BO3/lyXa U BO/J0EMOB), ClIOCOOBI ero rpeioTBpaLLeHusl.

OO61jasi xapakTepucTHKa 3/ieMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpPOeHUS
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoje,
dur3nueckue U XMMUUeCKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
du3rueckre U XMUMUUeCKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX (u3nyeckre U XMMHUYeCcKue CBOWCTBa, puMeHeHre. KauecTBeHHasi peakLiys Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (u3nueckue U XUMUUeCKUe
cBoiicTBa (0OI[uMe Kak TIpeAiCTaBUTeNs Kjacca KHC/IOT U Crieluduueckue).
Vcrnosnb30BaHWe HUTPATOB W COJed aMMOHHSI B KaueCTBe MHUHepPaJbHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHre OKDPY>Karollel cpefibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [OXAW, 3arpsi3HeHWe BO3/Ayxa, TOYBbI U BOZA0EMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, (pusnueckre U XHMHUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi KucioTa, (pusnueckre U XuMHUUYeCKue CBOMCTBa,
nosyuyeHue. Vcrosb3oBaHue hocdaToB B KaueCTBe MUHEPAIbHBIX y100peHuH.

OOb1jasi xapakTepucThKa 37eMeHTOB [VA-rpyriiel. Oco6eHHOCTH CTPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIeHWsl.  YT/epofi,  a/IOTPOITHbIE
Moav(dUKaLUM, PpacrpocTpaHeHWe B TpUpoje, (usMueckrue U XHUMHYECKHUe
cBoricTBa. Aficopbuusi. Kpyrosopor yriepoga B nipupogie. OKCU/bl yriaepoja, Uux
du3nueckue ¥ XUMUYECKWe CBOMCTBa, /[E€MCTBHME Ha >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoThuueckrde mpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IWMara, ITapHUKOBBIN
5 deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCcKUe CBOMCTBaA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakius Ha KapOOHAT-HOHBI.
Vcrnosib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CeTbCKOM
XO035UCTBe.

[TepBoHaua/ibHBIE MMOHATHSL 00 OpraHUUeCKUX BeleCTBax KaK O COeMHEHUSX
yrjaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLEePUH, YKCYCHasi KUC/I0Ta).
[IprposHble UMCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPOJHbIA ra3, HedTb),
MPOAYKTbI UX TlepepaboTKu (6eH3WH), uX pojib B OBITY W TPOMBIILJIEHHOCTH.
[MoHsATHE 0 OMOJIOTMUeCKH BaXKHBIX Bell[eCTBaX: )KUpax, Oeskax, yrieBojax — U ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €OUHCTBO OpraHUuYeCKUuX |
HeopraHWYeCcKHX COeJJMHEeHHUH.



KpeMHuii, ero ¢usnueckue ¥ XWMUUeCKHe CBOMCTBa, I0O/iydyeHUEe W
npuMmeHeHre. CoeguHeHUs KpeMHUsi B Tmipupofe. OOiue rmpezacraBieHus 00
okcuie kpeMHusi (IV) 1 kpemHueBolr KucioTe. CUTHMKaThI, UX MCI0J/Ib30BaHUE B
ObITY, B TPOMBIILJIEHHOCTH. BakHeMIllie CTPOUTe/bHbIE MaTepHasbl: KepaMHKa,
CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpo6ieMbl 6€30IMacHOTO MCITOIb30BaHUS
CTPOUTEIbHBIX MaTePUA/IOB B NOBCEJHEBHOM XKU3HHU.

XumuuecKuil 3KcnepumeHm:

H3ydeHre 0Opa3lioB HEOPraHUYeCKUX BEIEeCTB, CBOWCTB COJITHON KHCJIOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPH/-MOHbI U HaO/Mro/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarwolue (uU3nyeckie W XUMHUYECKHe CBOWCTBA
rajJioTéHOB M WX COoeJuHeHUM (BO3MOJKHO UCII0/Ib30BaHUE BHU/leOMaTepUasioB),
O3HakomyieHHe C obpa3laMu XJIOpUOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obOpa3ijaMu  ceppl W €€  coequHEHUSMH  (BO3MOXKHO  MCIIO/b30BaHUE
BH/leOMaTepuasoB), HabmoieHre Tipoijecca oOyTMBaHUsS caxapa o] JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThbl, U3y4YeHHWe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOW CepHOU KHMCJIOThI, IPOBeZIeHe KaueCTBeHHOU peakiiy Ha CyJib(har-
WOH U HabsrofieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M HX coeAuHeHUN (BO3MOXXHO MCI0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijaMu a30THBIX U (HOChOpPHBIX yZA0OpeHui, MomyyeHue,
cobupaHye, paclio3HaBaHWe W U3ydyeHWe CBOWCTB aMMHakKa, TpOBeZieHHe
KaueCTBEHHbIX peakl[Mii Ha MOH aMMOHHUs U ¢docdaT-uoH U u3ydyeHUe NMPU3HAKOB
WX TPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTBI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), H3yueHue Mozenen
KPUCTA//IMUECKUX PeIIeTOK anMasa, rpadura, ¢y/inepeHa, O3HAKOMJIEHHUE C
TIPOL[eCCOM  aficOpOI[MK  paCTBOPEHHBIX BEIIeCTB aKTUBUPOBAHHBIM VIJIEM W
yCTPOMCTBOM TPOTUBOra3sa, Mojay4yeHue, coOMpaHue, pacro3HaBaHUe W W3yueHue
CBOMCTB YT/IEKHC/IOTO Ta3a, MpoBe/leHre KaueCTBeHHBbIX peakidii Ha KapOoHaT U
CUIMKaT-UOHbl M U3yueHUe TIPU3HAKOB WX TIPOTeKaHUs, O3HaKOMJeHue C
MPOJIyKLIMeld CUJIMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepUMeHTalbHbIX
3a/1au 1o TeMe «BakHel1Ie HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeUHEHHS

OO011jasi XapaKTepUCTUKAa XUMUUECKHUX 37IeMEHTOB — METa/IJIOB Ha OCHOBaHUM
UX TIoNoKeHUsi B Ilepyuoaudeckor cucteMe XUMHUUeCKUx 3nemeHtoB /[I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTayinyeckass CBA3b U
MeTa/uInueckasi  KpUCTa/uldueckass  peliéTka.  ODJIKTPOXUMHYECKUH  psif
HaTpsDKeHUH MeTasiioB. @U3ndeckre U XMMHUeCKWe CBOMCTBa MeTa/uioB. Obiiue
criocobbl TIo/TydeHUss MeTa/iioB. [IoHATHE O KOPPO3WM MeTajlJIOB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CriiaBbl (CTaib, Yyr'yH, AIOPaJOMHHUMN,
OpoH3a) ¥ uX MprUMeHeHHe B ObITY Y TIPOMBIII/IEHHOCTH.



[[lesiouHble MeTasuibl: TIO/I0KeHWe B [leprogrueckor CUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHzesneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHWe B TIpUPOJeE.
dusrueckre U XMMUUECKHe CBOMCTBA (Ha MpuMepe HaTpus M Kanus). OKcuabl U
TUAPOKCUBLI HAaTpusi M Kanus. [IpumeHeHue 11IeJIOUHBIX MeETa/VIOB U HUX
CcoeIJMHEeHUH.

[[lenoyHO3eMeNibHBIE MeTa//Ibl MarHUM W KaJbLUM: TI0JIOXKEHHWEe B
[Teproauueckolr cucteMe xumuueckux snemeHToB 1. V. MeHjeneeBa, cTpoeHUe
VX aTOMOB, HaXxOX/leHUe B Tipupojie. Pru3nueckre U XUMHUUYeCKre CBOMCTBA MarHusi
U Kaablus. BaHeWinue coeiuHeHUs] Kaiblids (OKCUZA, TUAPOKCH[, COJIN).
JKécTKoCTb BOJBI U CITIOCOOBI €€ yCTpaHeHUS.

AmroMUHMN: TI0JI0>KeHHe B [leproguyeckon cucteMe XMMUUECKUX 37IEMEHTOB
. . MenzieneeBa, CTpoeHHe aToMa, HaxoxkzaeHue B ripupoze. dusnyeckue u
XUMUYeCKre CBOMCTBA aMtOMUHUS. AMQOTepHble CBOWCTBA OKCHU/A Y TUAPOKCH/A
AITFOMUHUSL.

Kene3o: nonoxxenre B [lepuoguueckor cucreMe XUMUYECKUX 37eMeHTOB /1.
W. MeHnpeneeBa, CTpoeHHWe aTOMa, HaxoXJeHWe B Iipupoze. Pusnueckue U
XMMHUECKre CBOMCTBA »ene3a. OKcubl, TUAPOKCUbI U conu ese3a (1) u xenesa
(IIT), ux cocraB, CBOUCTBA U MOTyUEHHUE.

XumuuecKuil 3KcnepumeHm:

O3HaKoM/ieHHe C oOpa3ljaMd MeTa/uUIOB U CIUIaBOB, HUX (PU3NUECKUMU
CBOMCTBaMH, M3y4YeHHWe pe3y/bTaTOB KOPPO3MHM  MeTa/yIoB  (BO3MOXKHO
WCIIO/Ib30BaHHe BHIeOMaTepPHaioB), OCOOEHHOCTEM B3aMMOENUCTBUS OKCHA
Ka/JblIUsl W HaTpusi C BOJOM (BO3MOJKHO MCIIO/Ib30BaHUE BH/leOMaTepyasioB),
VICC/IeIOBaHNe CBOKMCTB >XKECTKOM BOJbI, MpOLiecca FOPeHus jKese3a B KUCJI0pPOZe
(BO3MOKHO  WCMOJIb30BaHWE  BUJIeOMAaTepyasioB), TMPU3HAKOB  IPOTEKAaHUs
KaueCTBEHHBIX peakl[Md Ha WOHbI: MarHus, Kajblys, allOMUHUSA, LIMHKA, KeJje3a
(I1) u xene3a (III), meau (II), HabmroeHWe U OMMCAHUE TTPOIIECCOB OKpaIlTMBaHUS
IJlaMeHM MWOHAaMM HaTpus, Kaiusd M KajabLusg (BO3MOJKHO MCII0J/Ib30BaHUE
BU/leOMaTepUasioB), UCC/iejoBaHe aM(POTepPHbIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/iA LIMHKA, pellleHre 3KCIIePUMEHTAa/IbHBIX 3a/a4 M0 TeMe «BakHeUiue
MeTasllbl U UX COeIMHEHUSI».

XHuMHUA M OKpYyXKariuas cpeja

BemectBa ¥ maTepuansl B TOBCEJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCTI0/Tb30BaHue BelleCTB U XUMUUeCKHUX peakiuii B ObITy. [lepBasi TTIOMOIIb TIpU
XMMUUECKHX 0’KOTraX U OTpaBJIeHUSIX.

XrMHUecKoe 3arpsi3HeHHe OKpY’Karolleu cpefpl (TipefesibHasi [OMyCTHMas
KOHLIeHTpaLus BellecTs, fajsee — [1/1K). Ponb X¥MuM B pellieHUM 5KOJI0TAYeCKUX
ripoOem.

Xumuueckuil 3KcnepumeHm:



u3yueHre 0o0pasl[0B MaTepyanoB (CTeK/0, CrjlaBbl MEeTasIoB, MOIUMepHbIe
MaTrepHraJibl).

Mesicnpeomemmble cesizu

Peanuzaiusi MexnpegMeTHbIX CBsi3ell NpPU M3yuyeHHWHM XUMUU B 9 Kjacce
OCYILL[eCTB/ISIETCSI Uepe3 UCIO/b30BaHHWE KakK OOIMX ecTeCTBeHHO-HayUHBIX
TIOHATUM, TaK M MOHATUH, SBISIOIIUXCS CUCTEMHBIMM /ISl OT/e/IbHBIX IIpeJMeTOB
eCTeCTBEeHHO-Hay4YHOTI' 0 1JUK/Ia.

OO611e ecTeCTBeHHO-HayuHble TIOHSATHS: HayuHbId (DaKT, rHUIOTe3a, 3aKOH,
Teopusi, aHaau3, CHUHTe3, KiaccupuKalus, T[epuoJUUHOCTb, HabJo/ieHue,
5KCMEPUMEHT, MO/ie/IMpOBaHue, H3MepeHue, MOJeb, sIB/IeHUe, T[apHUKOBbIU
3¢ deKT, TeXHO/IOTUs, MaTepHaJIbI.

dusuKa: Marepus, aTOM, 3JeKTPOH, TPOTOH, HEWTPOH, MOH, HYK/IUJ,
W30TOIbl, PaJMOaKTUBHOCTb, MOJIEKYJa, 3/JeKTPUYECKUM 3apsifi, MPOBOJHUKH,
MOIYTIDOBO/IHUKY, [IU3/IEKTPUKH, (OTO3/IEMEHT, BeILeCTBO, Teslo, OO0bEM,
arperaTHoe COCTOsIHWe BelleCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/TMUecKast
pelléTKa, CI/iaBbl, (PU3MUYECKHe BeJWUYUHbI, eUHULIbI U3MEepPEeHHsl, KOCMUUYEeCKoe
MIPOCTPAHCTBO, MJIaHeThl, 3B63/1b1, Co/HLIe.

Buonorusi: ¢oTtocunTe3, abixaHue, Ouocdepa, sKOCHCTEMa, MUHepasbHbIE
yn00peHusi, MUKPO3J/IeMeHThl, MaKpO3/IeMeHThI, NMTaTe/IbHbIe BellleCTBa.

leorpadgus: armocepa, rugpocdepa, MUHepaabl, TOPHbIe TOPOJBI,
T0JIe3HbIe KUCKOIaeMble, TOIJIMBO, BOJHbIE PeCYPChI.

IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHMA IIPOI'PAMMBLI 110
XUMHUN HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHUsI TIPOTPaMMbI OCHOBHOTO  OOIIero
oOpa3oBaHUs JOCTUTAIOTCS B XOJle OOydeHWs XUMUM B eJUHCTBe ydeOHON
BOCTIMTaTe/IbHOMW /1eATe/TbHOCTH B COOTBETCTBUH C TPAJAWLIMOHHBIMUA POCCHHUCKUMHU
COLIMOKYJ/IbTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM 1I€HHOCTSIMM, TIDUHSTHIMH B
o0IlleCTBe TMpaBWIaMH M HOPMaMH T[OBEJIEHHSI M CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIMATA3ALIN 00YYarOIUXCS.

JIMUHOCTHBIE  pe3y/lbTaTbl  OTPA)KalOT  TOTOBHOCTb  OOYUarOI[HUXCS
DYKOBOZICTBOBAaTbCSI CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllMid |
pacIliMpeHye OIbITa /IesiTeTbHOCTH Ha eé OCHOBE, B TOM UKCJ/Ie B YaCTH:

1)naTpruoTHYeCKOro BOCIMTAHUS:

I[EHHOCTHOT'O OTHOIIIEHHSI K OTeUeCTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HayyHOMY Hac/Ie[iuio, TIOHUMaHWS 3HAaUeHWs XUMHYECKOW HayKu B >KU3HU
COBPEMEHHOTr0 00II[eCTBa, CIIOCOOHOCTU BJaZieTh JOCTOBEPHOW HHGMOpMarel o



Tepe/ioBbIX JOCTW)KEHUSIX M OTKPBITUSIX MUPOBOM U OTeUueCTBEHHOW XUMWH,
3aMHTePeCOBAHHOCTH B HAyUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 0011[eCTBa;
2)rpak/JaHCKOro BOCIIUTAHMSA:

Tpe/ICTaB/J€eHUs] O COLMAJbHBIX HOPMax W MpaBW/laX MEXJIAYHOCTHBIX
OTHOIIIEHUY B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 0OOI[eCTBEHHO
TOJIe3HOM,  yueOHOMCC/Ie0BaTe/IbCKOW, TBOPYECKOM W [APYTUX  BHAX
JesiTeTbHOCTU, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOH JesiTelbHOCTH TIpH
BBITIOJTHEHUM y4eOHBbIX, T103HaBaTebHBIX 3a7lau, BBLIMOTHEHUA XUMHUECKUX
9KCTIEPUMEHTOB, CO3/laHHUU yueOHBIX TIPOEKTOB, CTPeMJIeHHs K B3aUMOIIOHUMAaHHUIO
¥ B3auMMOIIOMOILI[M B TIpoljecce 3ToW yueOHON [JesiTe/IbHOCTH, TOTOBHOCTH
OLleHMBAaTh CBOE TMOBeJileHWe U TIOCTYNKA CBOMX TOBApHIleld C MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HaHUS MOC/Ae[CTBUM MOCTYIIKOB;

3)LIeHHOCTU HAyYHOr'0 MO3HAHMS:

MHPOBO33peHYeCKHe TMpe/ICTaB/eHHsI O BelleCTBe M XMMHUUYECKOW peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YDOBHIO DPa3BUTHSI HAayKU W COCTaBJISIFOLLIUE
OCHOBY [i/I TIOHMMaHHWsI CYI[HOCTA HAy4YHOW KapTWHbI MUpa, TIpe/CTaBIeHUs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BUTHUS TPHUPO/IbI, B3aWMOCBS35X Ue/iOBeKa C
TIPUPOJHOM CpeJIor, O POJIU XUMHH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

T03HaBaTe/ibHble MOTUBBI, HallpaB/JeHHbIE HA TOJIyuyeHHe HOBBIX 3HaHUU MO
XUMHH, Heobxoqumble i OOBsSCHEHUS HabJiroJjaeMbIX IPOLIECCOB W SIBIEHUH,
1o3HaBaTe/bHOW, WHGOPMAI[MOHHONW M UWTaTelbCKOW KYJbTYpbl, B TOM UHCIIe
HaBBIKOB CaMOCTOSITe/IbHOM paboThl C yueOHBIMHU TeKCTaMH, CIIPABOUHOU
JIUTepaTypod, [AOCTYIHbIMU TeXHUUYECKUMHU CpeJCTBaMU HH(OPMAIIMOHHBIX
TeXHOJIOTUM;

WHTepeC K OOyueHWI0 W TI03HaHHWIO, J/H0O03HATENIbHOCTh, TOTOBHOCTb U
crocobHOCTL K camMooOpa3oBaHMIO, TIPOEKTHOW W MCC/ie[joBaTebCKOU
JesiTeTlbHOCTU, K 0CO3HAaHHOMY BBLIOODY HaripaB/eHHOCTU U YPOBHS OOyueHUs B
JlalbHeMIIIeM;

4)¢opMupoBaHus KY/IbTYPbI 3A0POBbSI:

OCO3HaHWe LIeHHOCTU J>KM3HMU, OTBETCTBEHHOIO OTHOLLEHHS K CBOEMY
3[JOPOBbIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 >KM3HH, OCO3HaHUe TOC/Ie[CTBUN U
HeTpUsATHe BPeAHbBIX TPUBbIUEK (YIIOTpeOieH s aKOT0/Isl, HAPKOTHKOB, KypeHHs),
He0OXOAMMOCTH COOIOJeHNsT TIpaBWI  0e30MacHOCTH IIpH  OO0pall[eHud  C
XUMHUUeCKUMU Bell[eCTBaMU B OBITY U peaibHOM >KWU3HU;

5)TpyA0BOro BOCIIUTAHUSA:

VHTepeC K MPaKTUYeCKOMY U3ydeHUI0 npodeccuid U Tpy/ia pa3IMuHoro po/ja,
yBakKeHue K Tpy[y M pe3y/ibTaTaM TPY/OBOH [esiTeJbHOCTA, B TOM YMC/Ie Ha
OCHOBe TpUMeHeHMs TIpeJIMeTHbIX 3HAaHWM [0 XWMHH, OCO3HAHHBLIM BBIOOD
WH/VBU/ya/IbHOY TPAaeKTOPHH MPOJO/DKeHUsT 00pa30BaHUs C YUETOM JIMUHOCTHBIX



MHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpeOHOCTeH,
yCTeInTHoH npodeCcCoHanbHOW AesTeTbHOCTA M Pa3BUTHSI HeOOXOANMBIX YMEHUH,
TOTOBHOCTh a/IaliTUPOBAThCS B MPO(eCcCHoHaTLHOM CpeJie;

6)3K0/10rMUecKoro BOCIUTAHUA:

9KO0JIOTUYECKH Iiesiecoo0pa3Hoe OTHOIeHHWe K TIpUpoJile KaK HCTOUHUKY
YKU3HU Ha 3emsie, OCHOBe eé CyIl[eCTBOBaHMs, TIOHUMaHUe 1[eHHOCTH 37I0POBOT0 U
Oe3ormacHoro obpa3a >KU3HM, OTBETCTBEHHOE OTHOLIeHHWe K COOCTBEHHOMY
¢du3nMUeCcKOMy U TICUXUYECKOMY 370POBbIO, OCO3HaHHe ILIeHHOCTH COOI0/IeHus
nipaBu/I 6e3011acHOTO TIOBe/jeHUs TIpY paboTe C BellleCTBaMU, a TAK>Ke B CUTYaLIUsX,
YTPOJKAIOIIUX 3/I0POBBIO U XKU3HU JIFO/Iel;

CIIOCOOHOCTH TIPUMEHSITh 3HAHMS, I0/lydyaeMble TPU U3YUEHHH XUMUH, IS
pellleHust 3a/lay, CBsi3aHHBIX C OKPY’Karollleid MPUPOIHON Cpe/ioi, /1/isi TIOBBIIIEHUS
YPOBHSI  9KOJIOTMUECKOW  KYJIbTYpPhl, OCO3HaHHUSI TI/100a/IbHOTO  XapakTepa
9KO0JIOTHUYEeCKUX Tpob/ieM U TyTel WX pellleHHs TOCPeJCTBOM MeTO/I0B XHMHUH,
9KOJIOTMUECKOT0 MBIILIJIeHHsI, YMEHUsSI PYKOBOZICTBOBAThCSI UM B ITO3HABaTe/bHOM,
KOMMYHUKATUBHOMW U COL[MATbHOMN TIPAaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocrtaBe MeTarnipeMeTHbIX pe3y/JbTaTOB BBbIAEASIOT 3HAUMMble ISt
dbopMHpOBaHMS MHUPOBO33peHUs] OOIjeHayuyHble TIOHATUSA (3aKOH, Teopus,
TIPUHLIUI, TUTIOTe3a, (aKT, CUCTeMa, TIPOLIeCC, SKCIIePUMEeHT U APYroe.), KOTopbie
WCTIONB3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX Y4eOHBIX TIpeMeTax M T03BOJISIOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (OPMHPOBATH TIpe/iCTaBeHre O 1ieJI0OCTHOU
Hay4YHOUM KapTHHE MHpa, U YHUBepCa/ibHble yueOHbIe feficTBUs (TT03HABaTe/bHbIE,
KOMMYHUKaTUBHbIE, PeTY/SITHBHbIE), KOTOpble oOecreunBaiOT (HOpMUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIJITAHUPOBAHWIO W OCYIL[eCTBIEHUIO yueOHOM
JesiTe/IbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS

Ba3oBble ioruyecKue JeiiCTBUA:

yMeHUsI MCIIOb30BaTh TPUEMBI JIOTUUECKOTO MBIIIJIEHUsT TIPU  OCBOEHUH
3HaHWU: pacKpbIBaTh CMBIC/I XMMHUECKUX TIOHSATUM (BbIAE/SATh WX XapaKTepHbIe
NIPU3HAKY, yCTAHAB/IMBaThb B3aUMOCBSI3b C APYTMMH TTOHSITHSIMH), WCIO/B30BaTh
TIOHSITUS /IJ1s1 0ObSICHEHHS OT/Ie/IbHBIX (haKTOB U sIBJIEHHH, BLIOMpPATh OCHOBAHUS U
KpUTepUr /s KiacCUbUKAlMA XUMUUYEeCKUX BEIIeCTB M XMMHUECKUX Peaki[ui,
yCTaHaB/IMBaTh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3U MeXy OO0beKTaMu H3yueHwus,
CTPOMTH JIOTUUECKHE PaCcCyKAeHus1 (MHAYKTUBHBIE, JeyKTUBHbIE, 110 aHA/IOTHN),
ZiesiaTh BBIBO/IbI U 3aK/TFOUEHUS;

yMeHUe TIpUMEHSITb B TIpOIjecce TIO3HAHWS TIOHATUS (TpeAMeTHbie U
MeTarnpeMeTHbIe), CUMBOJIMUECKUe (3HAKOBBIE) MO/Ie/TH, UCTIO/Ib3yeMble B XHMUH,
npeobpa30BbIBaTh IIMPOKO MPUMeEHsIeMble B XUMHUU MOJe/TbHbIe TPe/ICTaB/IeHUs —



XUMUUeCKU 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmysia U ypaBHeHHe
XUMHUUeCKON peakluy — MpH pellieHnH yueOHO-TI03HaBaTeIbHbIX 3a/layu, C YUETOM
9TUX MO/IeNIbHbIX TMpe/JCTaBAeHUIN BbISB/IATb U XapaKTePU30BaTh CYII[eCTBEHHBIE
NIPU3HAKU U3yUYaeMbIX 0OBEKTOB — XUMHUUECKUX BEIIeCTB U XMMHUECKUX PeaKI[vi,
BBISB/ISATH  OOIMe  3aKOHOMEPHOCTH, TIPUYMHHO-C/Ie[ICTBEHHBIE CBSI3U U
TIPOTUBOPEYMS B M3yUYaeMbIX MPOLIeCcCax U SIBJIEHUSIX.

Ba3oBble ucc/ie/joBaTe/IbCKUe AeiiCTBHA:

yMeHUe HCII0/b30BaTh MOCTaB/eHHble BOMPOChl B KayecTBe WHCTPYMEHTa
MO3HAHWs, a TakKXe B KauyeCTBe OCHOBbI MJii (DOPMUDOBAHUSI TUIOTE3bl TIO
TIPOBEpKe MPaBU/IbHOCTHU BbICKa3bIBaEMbIX CYKJEHUMH;

npuobpeTeHre OMbITa IO [JIAHUPOBAHUIO, OpraHW3alyd W TIPOBeJ|eHUI0
yUEeHMUeCKUX JSKCIepUMEeHTOB, yMeHHe Hab/ofaTh 3a XO0JOM TIpOLecca,
CaMOCTOSITeJTbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 000OIeHUs U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEEHHOIO OMbITa, UCC/Ae[0BaHUS], COCTAB/ISTh OTUYET
0 TIpo/ieJlaHHOM paboTe.

Pabora c undopmanmeii:

yMeHUe BbIOMpaTh, aHA/JW3UPOBaTh W WHTEPNPETHPOBaThH HWH(OPMAIUIO
pa3/IMUHbIX BUZOB U (POPM Tpe/CTaB/IeHUs], T0yUyaeMyt0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMy/ISIpHasi  JiuTepaTypa XWMHYECKOr0 CO/lep>KaHusl, CIpaBOYHbIE
rmocobusi, pecypcbl VIHTepHeTa), KPUTUYECKH OIL[€HHWBAaTh MPOTUBOPEUMBYIO H
HeJJOCTOBEPHYI0 HH(OpMaILUIO;

yMeHUe TIPUMEeHSITh pa3/inyHble MeTOZbl M 3arpochl MpH TIOMCKe U oTOope
vH(bOpPMaI[Mi U COOTBETCTBYIOIIUX JaHHBLIX, HEOOXOJWUMBIX [/l BBITOTHEHUS
yueOHBIX U TMO3HaBaTe/bHBIX 3a/jau OIpe/ie/IEHHOTO THIIa, IproOpeTeHNe OIbITa B
00/acTd  WCMONMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIa/leHHe KYJIbTypOM aKTUBHOT'O MUCIOJIb30BaHUSI Pa3/IMUHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITeJIbHO BbIOMpaTh ONTUMA/IBHYI (hOpMY TpejcTaBieHus: MHOOpPMaLUU U
W/TIOCTPUPOBaTh pelllaeMble 3a/laud  HeCJI0XKHbIMA CXeMaMH, [JuarpaMmamu,
Apyrumu hopMamu rpadyKu U X KOMOHHAI[USIMU;

yMeHWe WCI0/Ib30BaTh MW aHaJM3MpOBaTb B Tipoljecce y4yeOHOW U
MCCIIe[J0BaTe/IbCKOM [lessTe/TlbHOCTH UH(OPMALIUI0 O BAUSIHUM TPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03s1iCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Katollleid TMpUPOJHOU
Cpe[ibl.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:

yMeHHUs 3ajJjaBaTb BOMNpOChl (B Xo4e Auanora U (WId) AUCKYCCUM) IO
cyllectBy  oOcCyzJaemMoil  TeMbl, (OpPMy/IMpPOBaTh CBOM  TIPeZJIOXKEHUS
OTHOCHUTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

yMEeHUsI  MpeJCTaB/sATb  TMOJiyueHHble  pe3y/bTaTbl  I103HABATe/bHOM
JesiTeIbHOCTU B YCTHBIX W TMHMCbMEHHBIX TeKCTaxX; /[ieflaTh IIpe3eHTalluio



pe3yJIbTaTOB BBITIOJIHEHHS XUMHUYECKOr0 3KCriepuMeHTa (/1abopaTOPHOTO OITBITA,
nabopaTopHOM pabOThI TT0 CC/IeJOBAaHHIO CBOMCTB BEIeCTB, YueOHOTo MPOeKTa);

yMeHUss yueOHOro COTpy/JHWYECTBA CO CBEPCTHUMKAMH B COBMECTHOM
M03HABATe/IbHOM M MUCCIe[0BaTebCKOM  JIeITeJIbHOCTM  TIPU  pelleHuM
BO3HUKAIOIMX TpobseM Ha OCHOBe yuéTa OOIIMX WHTEPeCOB M COTJIaCOBAHMUS
no3uiuid (0bcyxmeHnsi, 0OMeH MHEHHUSMU, «MO3TOBbI€ IIITYPMbI», KOOPAWHALIVS
COBMECTHBIX JIEUCTBUM, OIpeJe/ieHde KpUTEepUeB MO OLleHKe KauecTBa
BBITTOJIHEHHOMW paboThI U [pyTHe).

Pery/iaTHUBHBbIE YHHUBEpPCa/IbHbIE yYeOHbIe AeiiCTBHA:

yMeHHe CaMOCTOSATe/IbHO OmpejensTh LeNU [esATe/bHOCTH, JIaHWPOBAaTh,
OCYILIeCTB/ISITh, KOHTPOJUPOBAaTh U TPU HEOOXOUMOCTH KOPPEKTHMPOBATh CBOIO
JiesiTeNTbHOCTb, BbIOMpaTh Harbosee 3¢ deKTUBHbIE CIIOCOObI pelieHusi yueOHbIX U
M03HABaTe/IbHbIX 3a/lau, CaMOCTOSTe/IbHO COCTaB/SATh W/IA KOPPEKTHPOBATh
Tpe/i/IOKEHHbIM  aJITOPUTM  [IEMUCTBUM TMPU  BBITIOJIHEHWW 3aJlaHUM C  YYETOM
TMOJIyueHus] HOBBIX 3HaHWM 00 M3yuaeMbIx OOBEKTaX — BellecTBaX U peakLusX,
OLIeHUBAaTb COOTBETCTBUE IIOJIyYEHHOTO pe3yJsbTaTa 3asB/IEHHOM L/, yMeHHe
WCII0J/1b30BaTh U aHA/IM3UPOBATh KOHTEKCTHI, Tpe/ijlaraeMble B YCJIOBUM 3aJjaHUM.

INPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe T1ipeMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Cofiep>KaHHsl, YCTaHOBJIEHHOTO [aHHOW (ejepanbHO paboueit Tporpammot,
BBI/IE/ISTIOT: OCBOEHHBbIe OOYYalOIMMUCA HayuHble 3HAHWS, YMEHHS W CITIOCOOBI
JercTBul, crienuduueckue Iy TIpeIMeTHON 00/1acTé  «XUMHS», BUJIBI
JeITeTlbHOCTWU IO  [OJYYEHHIO HOBOTO 3HaHWsA, €ro MWHTeprpeTaLuHy,
1peoOpa30BaHKIO ¥ TIPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX Y HOBBIX CUTYyaIHsIX.

K koHily oOyueHusi B 8 Kacce rnpesiMeTHble pe3y/abTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpa)kKaTh C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUIA:

e pacKpbIBaTb CMBICJ OCHOBHBIX XUMHUUYECKMX TOHSATUM: aTOM, MOJEKY/a,
XUMUYECKHUH 3JIEMEHT, MPOCTOe BeLeCTBO, CJI0)KHOe BeleCTBO, CMeCh
(ogHOpOAHAs U HEOJHOPOAHAsT), BaJ/IeHTHOCTh, OTHOCUTe/IbHAsi aTOMHasi U
MOJIeKyJisipHasi Macca, KOJMYeCcTBO Bell[eCTBa, MOJIb, MOJISIpHasi Macca,
MaccoBasi 07151 XMMAYeCKOro 3/ieMeHTa B COe/IMHEeHUH, MOJISIPHbIN 00BEM,
OKCHJl, KMCJIOTa, OCHOBaHHWE, COJIb, 3JIEKTPOOTPHULIATEBHOCTb, CTeIeHb
OKHUC/IeHUs, XMMUUecKasi peakiusi, KaaccuduKalus peakluii: peaklyu
COelMHEHWs], peakLUWWd pa3/0KeHWs, peaklWd 3aMelleHus, peakLuu
oOMeHa, 9K30- U 3H/I0TepMHUYEeCKHe peaklyiu, TeraoBoi 3(deKkT peakiuy,
PO aToMa, 3JIEKTPOHHBIM CJIOM aToMa, aToMHas opOuTanb, paguyc
aToMa, XUMHUUecKasi CBsi3b, TIOJIIpHAsi M HeroJisipHasi KOBaJieHTHasi CBSI3b,
VIOHHAasl CBsI3b, MOH, KaTWOH, aHWOH, pPacTBOP, MaccoBasi A0/l BelecTBa
(npolieHTHAas1 KOHLIEHTpalus) B pacTBOPE;



W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMWUUYECKUX TIOHATHA U
TIPUMEHSITh 3TU MOHATUS MPY OMMCAaHUU BeLeCTB U UX MpeBpallieHu;
WCIIO/Tb30BaTh XWMHWYECKYI0 CHMBOJIUKY [/I1 COCTaBieHUs1 (opmyi
BellleCTB M YPaBHEHUW XMMUUECKUX PeakLiui;

oTIpeie/iiTh BaJIEHTHOCTh aTOMOB 3/IeMEHTOB B OMHApPHBIX COeANHEHUSIX,
CTelleHb  OKHCJIeHWs ~ 37IeMeHTOB B OWHAapHBIX  COeAVHEHUsX,
TIPUHA/I/IEXKHOCTh BeILeCTB K OINpeJie/IEHHOMY K/aacCy COeJIUHEHUN I10
dbopmynaMm, BHJ XUMHYECKOW CBSi3U (KOBajleHTHass W HOHHas) B
HeopraHWYeCcKUX COe/JMHeHUsIX;

packpeiBaTh CmbICT Ilepuoguueckoro 3akonHa [I. WM. MenzeneeBa:
JIeMOHCTPHUPOBaTh TOHMMaHUe TIepUOANYECKON 3aBUCMMOCTH CBOMCTB
XMMUUECKUX 37IEMEHTOB OT UX MoJjiokeHusi B [lepuoguueckor cucreme,
3aKOHOB COXpaHEeHWsl MacChl BeleCTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPDHOTO YUueHus1, 3aKOHa ABOrajpo;

OMUChIBAaTb U XapaKTepu3oBaThb TabiuuHyio dopmy [lepuoanueckoit
CUCTeMbl XMMUUECKHX 3JIEMEHTOB: pa3/uyaTh TIOHATUS «TJlaBHast
noarpyra (A-rpyrma)» U «rmobouHas noarpynma (b-rpymma)», Majbie U
Oosbllie TIepUOAbI, COOTHOCHUTH OO0O03HaueHHs, KOTOpble WMEITCS B
Tabmuile «[lepuoanueckass cucTeMa XUMHUYeCKUX 3nemeHToB [I. .
MeHefieeBa» € UWC/IOBBIMUA XapaKTePUCTUKaMU CTPOEHUsI aTOMOB
XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsij siAjpa, o0iilee UKo 3/1IeKTPOHOB
Y pacrpejeneHue Ux 1o 3JIeKTPOHHBIM CJI0SIM);

K/IaCCU(MUILIMPOBATh XMMHUUECKHe 3/IeMeHThbl, HeOpraHuuecKue BellleCcTBa,
XMMUUECKre peakiuu (M0 UMC/Iy M COCTaBy YUYaCTBYIOU[MX B peaKLuu
BeILleCTB, 110 TeryioBoMY 3(pdeKTy);

XapaKTepu30BaTh (OMHChIBaTh) OOIMe XWMHUYECKHe CBONCTBA BeleCTB
pa3/IMUHBIX K/IaCCOB, MOATBEP)K/asi OMMcaHe MpuMepaMy MOJIEKYISIPHBIX
yPaBHEHUU COOTBETCTBYIOLIUX XUMHUUYECKUX peaKl[1i;

TIPOTHO3MPOBaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'0
COCTaBa, BO3MOXXHOCTH TIDOTEKaHUSI XWUMMWYECKUMX TMpeBpalljeHul B
Pa3/IMUHbIX YCJIOBUSIX;

BBIUMC/ISITb  OTHOCUTE/IbHYI0 MOJIEKYJISDHYIO UM MOJISPDHYH)  MacChl
Bell[eCTB, MAaCCOBYH [I0JIF0 XHWMHUUYECKOro 3jemMeHTa 1o (opmyiie
Coe/JMHEHNs], MaCCOBYIO [IO/TI0 BeIlleCTBa B PaCTBOPE, MPOBOAUThL PaCUYEThl
10 YPaBHEHHIO XUMHUUYECKOW peaKiuy;

TIPUMEHSITh OCHOBHbIE OIepalvi MBICUTEbHOU JesiTe/IbHOCTA — aHa/Iu3
1 CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMAaTHU3aI|io, K1acCH(UKAIIIO,
BbISIBJIEHHE TIPUYUHHO-C/IECTBEHHBIX CBSI3e€l — [Jii W3yueHHsi CBOWCTB
BellleCTB W XUMHUYECKUX peakldid, eCcTeCTBeHHO-HayuHble MeTO/Ibl



Mo3HaHUs — HabsoJeHre, W3MepeHUe, MOJeTUPOBaHNe, YKCIIePUMEHT
(peasibHBIN U MBIC/IEHHBIN );

crefoBaTh ~ TpaBW/aM  TI0/b30BaHUSI ~ XMMHWUECKOW  TMOCYJOouM U
nabopaTopHbIM 000pyZOBaHMEM, a TakKXKe I[IpaBWIaM oOOpalleHusi C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMA TI0 BBINIOJTHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TI0 TIOJNyUeHHI0 W COOMpaHHIo
ra3oo0pasHbIX BelllecTB (BOJOpOAa U KMCJIOPO/ia), TPUTOTOBJIEHHUIO
pPacTBOPOB C OIpe/ie/IéHHOM MaCCOBOM [10/71ed pacTBOPEHHOIO BellleCTBa,
MJIaHUpOBaTb U TMPOBOAUTH  XUMHUECKHEe  SKCIIePUMEHThI 10
pacro3HaBaHMIO PAaCTBOPOB 1e/loueld ¥ KUCJIOT C MOMOLIbI0 MHAUKAaTOPOB
(makmyc, deHodTaNeH, METUIOPAHXK U JpyTHe).

K koHily oOyueHusi B 9 Kjiacce rpeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHUI:

pPacKpbIBaTb CMBICJI OCHOBHBIX XWUMWYECKUX [IOHATHUM: XUMUYECKUMN
3JIeMeHT, aTOM, MOJeKyJa, WOH, KaTHUOH, aHWOH, IPOCTOe BelleCTBO,
C/IOJKHOEe BelIleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPHULATe/IbHOCTb, CTelleHb
OKHUCJIeHUs, XMMUYecKasl peakiusi, XMMuJecKasi CBsi3b, TeTIOBON 3(deKT
peakiuv, MOJb, MOJIApDHBIA  00BEM, pacTBOp,  3JEKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37eKTPOIUTUYEeCKass JUCCOLMALUs, peakl[id WOHHOTO
oOMeHa, KaTanM3aTop, XUMHUUeCKOoe paBHOBecue, oOpaTuMbie W
HeoOpaTUMble peakI[iH, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKWC/IE€HWEe W  BOCCTaHOBJIEHME,
a/uioTponusi, am(OTepHOCTh, XMMHUUeCKasi CBS3b (KOBa/ieHTHasi, UOHHasl,
MeTa/ulhuecKasi), KpUCTa//IMuyecKasl peliéTka, KOppO3usi MeTasl/oB,
CI/IaBbl, CKODOCTb XWUMHWYECKOW peakluu, TIpefesbHO [IOIMyCTUMast
koHuUeHTpauus [TJK BemjecTsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS PY ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCIO0/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHsT (opMy
BEILeCTB U YPAaBHEHUH XMMUYECKUX PeaKLuM;

omnpe/ie/iATh BaJIEHTHOCTb U CTeNeHb OKUC/IEHUSI XUMUUECKUX 37IEMEHTOB B
COeIMHEHUSAX Ppa3/IMYHOrO0 COCTaBa, MPUHAJJ/IEXKHOCTh BeIeCTB K
orpeJe/éHHOMY KJ/acCy coequHeHWM Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, WOHHAasi, MeTa/yidueckas) B HeOpraHhuyecKux
COeIMHEHUSX, 3apsij, UOHA TI0 XMUMUUeCKOW (opmyJie, XapakTep Cpefibl B
BO/JJHbIX PAaCTBOPAaX HEOPraHWYeCKUX COeJIMHEHWH, TUIl KPUCTa/UTMueCKOn
PEIIETKY KOHKPeTHOT'O BEIeCTBa;

packpbiBaTh CMmbICa [lepuoguueckoro 3akona [I. . MenjesneeBa u
JIeMOHCTPHUPOBaTh €ro TIOHMMaHWe: OIKMCbIBaTh M XapaKTepH30BaTh



TabmmunHyto ¢opmy Ilepuogruueckoil CUCTeMbl XUMHUYECKHUX 3/IEMEHTOB:
pa3nuuarh TIOHSATHS «Tr/aBHasg ToArpyrmia (A-rpynma)» M «1obouHast
noarpynna (b-rpynma)», manbie ¥ Oosblive TMepuo/ibl, COOTHOCUTH
o0o03HaueHUs, KOTOpble WMEIOTCS B TepUOAUUecKor Tabmuie, C
UYMC/IOBBIMU ~ XapaKTepUCTUKAMM  CTPOEHUsI  aTOMOB  XUMMUECKUX
3/ieMeHTOB (COCTaB U 3apsj sipa, o0Illee YWC/IO 3/IeKTPOHOB U
pacripejieieHMe WX TI0 3JeKTPOHHBIM CJI0SIM), OOBSICHSATH 0O0IIMe
3aKOHOMEpPHOCTH B M3MEHEHUM CBOWCTB 3/IEMEHTOB U MX COeJVWHEeHUIl B
ripefiesiax MaJibIX MepPUO/IOB Y TJIaBHBIX MOATPYIMI C YYETOM CTPOEHUS] UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XUMUUECKHe 37ieMeHThbl, HeOpraHuyeckue BellecTBa,
XUMHUUeCKWe peakiuu (10 YMC/ly U COCTaBy YYacCTBYIOLIMX B peakLyu
Bell[eCTB, MO TeroBoMYy 3(¢deKTy, M0 M3MeHeHUIO CTereHeill OKUC/IeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMe U crieluduueckre XUMUUECKHUe
CBOMCTBA TIPOCTBIX W CJIOXKHBIX BeIIeCTB, TIOATBEP)KJasi OIHCaHUe
TpUMepaMy  MOJIEKYJISIDHbIX W WOHHBIX YpaBHEHHM COOTBETCTBYHOIIUX
XMMUYECKUX peaKLini;

COCTaB/ISITh  YPaBHEHUs  3/E€KTPOJIMTUUYECKOW AUCCOLMALIMU  KUCJIOT,
1esioueli U CoJiel, MoJiHble U COKpallléHHble YpaBHEHUs peakl[iii MIOHHOTO
oOMeHa, ypaBHeHUs peakiui, TOATBEP)KAAIINX CyIleCTBOBaHHe
reHeTUUeCKOU CBSI3W MeK/y BellleCTBaMM Pa3/IMUHbIX K/1aCCOB;
PacKpbIBaTh CYIIHOCTb OKUCJIUTE/bHO-BOCCTAHOBUTE/bHBIX —peakLyi
TOCPe/ICTBOM COCTaBJ/IeHUSs 3JIEKTPOHHOTO OasaHca 3TUX peakLvi;
TIPOTHO3MPOBAaTh CBOMCTBA BeIECTB B 3aBUCUMOCTH OT MX CTPOEHWS,
BO3MOJKHOCTM TIDOTEKaHUs XMMHUYECKUX TMpeBpallleHuil B Pa3/IUuYHbIX
yCJIOBUSIX;

BbIUMC/ISITh  OTHOCUTE/IbHYIO MOJIEKY/ISIPHYI0 W MOJISIDHYIO  MacChl
Bell[eCTB, MAaCCOBYH [I0JIF0 XHWMHUUYECKOro 3jemMeHTa 1o (opmyiie
Coe/JMHEHNs], MaCCOBYIO [IO/TI0 BeIlleCTBa B PaCTBOPE, MPOBOAUThL PaCUYEThl
10 YPaBHEHUI0 XUMUUeCKOW peakLuu;

cob/ofaTh  TIpaBWIa  T0/Ib30BaHUS ~ XMUMWUYECKOW  TOCyJod |
nabopaTopHBIM 000py/I0BaHMEM, a TakkKe IIpaBU/a OOpaleHusi C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMA TI0 BBINIOJTHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TI0 TIOJIyUeHHI0 W COOMpaHHIo
ra3o00pa3HbIX BelllecTB (aMMHaKa U YIJIeKUCIIOTO ra3a);

MPOBOJIUTh  peaklyW, T[OATBEp)KJarollie  KauyeCTBEHHBbIM  COCTaB
Pa3/IMYHBIX BeIeCTB: Paclio3HaBaTh OMbBITHBIM IyTEM XJIOPUA-, OpOMU-,
uoauj-, KapboHat-, docdar-, cunMkaT-, Cyabdar-, TUAPOKCH-UOHBI,



KaTMOHbl aMMOHUSI U HMOHBI U3yUYeHHBIX MeTa/I/IOB, MPUCYTCTBYIOIIHE B
BO/JHbIX paCTBOpaX HeOpPraHUYeCKHX BellleCTB;

e TIPUMEHSTh OCHOBHBbIE OTEpaI|uM MbIC/IUTETHLHOU /IesiTe/IbHOCTH — aHa/Iu3
U CHHTe3, CcpaBHeHHe, 0000IjeHre, CHCTeMaTH3alldio, BbISIB/IeHHE
TIPUUMHHO-C/IeICTBEHHbIX CBsI3eld — /sl W3yueHUs] CBOMCTB Bell[eCTB U
XUMHUUYECKUX peakluii, eCTeCTBeHHO-HayuHble MeTOZbl TIO3HAaHUS —
Hab/oieHne, U3MepeHre, MOJe/MpOBaHUe, JKCIIepUMeHT (peasibHbI U
MBbICJ/IEHHBIM ).

TEMATHUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonnuyecTrBo yacos
IIp
aKT | JJIEKTPOHHBbIe
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pa3fiesioB M TeM
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NporpamMMsbI
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Paspen 1.IlepBoHaua/ibHbIe XUMHUYECKUE NIOHATHSA
XuMHsT — BayKHast
obnacthb
bubmoreka LIOK
eCTeCTBO3HAHUS U
1.1 —— 5 2 https://m.edsoo.ru/7f41
pa eCcKo 837¢
JlesITe/TbHOCTH
yejioBeKa
Bewjectea u bubmoreka LIOK
1.2 15 1 https://m.edsoo.ru/7f41
XUMUYECKHEe peakLiu
837c
Wroro no pa3peny 20
Pa3pen 2.BaxkHeil1lIde npe/CTaBUTe/TH HEOPraHUUeCKHUX BellleCcTB
2.1 | Bosgyx. Kucnopog. | 6 | | | Bu6mioreka LJOK




MotsiTite 06 oKCHax https://m.edsoo.ru/7f41
837c
bubmmoreka [IOK
2.2 Boaopop Iorsrie o 8 1 httDs://In.edsocI)l.ru/7f41
KMCJIOTax U COMSIX 837¢
Bopa. PacTBopbl. bubnuoreka LIOK
2.3 [TousiTrie 006 5 1 1 https://m.edsoo.ru/7f41
OCHOBaHUSIX 837c
OCHOBHBIe KJ1acChl bubmoreka [IOK
2.4 HeOopraHuYecKux 11 1 1 https://m.edsoo.ru/7f41
coeJUHeHNN 837c
WNroro no pa3peny 30

Pa3pen 3.I1lepuoguueckuii 3akoH u Ilepuognueckas cucreMa XMMHUECKHX 3/IeMeHTOB
J. A. Menjeneesa. CTpoenue aTomoB. XuMuuecKas cBsisb. OKMC/IUTE/IbHO-

BOCCTAaHOBHUTE/IbHbIE pedKLUH

[Teproanuecknii 3aKOH
u [lepuognueckas
bubmoreka [IOK
cucTeMa XUMMHUYeCKUx
3.1 7 https://m.edsoo.ru/7f41
snemenTos /. W.
837c
Menpeneesa.
CtpoeHue aToma
Xumuyeckas CBs3b.
bubmioreka LIOK
OkucvTesbHO-
3.2 8 1 https://m.edsoo.ru/7f41
BOCCTaHOBUTEJIbHbIE
837c
peaxkLuu
bubmuoreka IIOK
Wtoro no paspeny 15 https://m.edsoo.ru/7f41
837c
bubmioreka LIOK
Pe3epBHoe Bpems 3 https://m.edsoo.ru/7f41
837c
OBUIEE KOJIMYECTBO 68 4 :
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Pa3pen 1.BenjectBo U xXuMHu4YecKue peaknium




IToBTOpEHME U

r/1y0eHre 3HaHUN Bubmorexa [IOK
1.1 yry 5 https://m.edsoo.ru/7f41a
OCHOBHBIX pa3zenioB 636
Kypca 8 knacca o
OcHoBHbIE bubmoreka IIOK
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XUMHUUECKUX PeaKIvi 636
OJIEKTPOJIUTUYeCKast
bubnmoreka IIOK
JUCcoLrarusl.
1.3 8 https://m.edsoo.ru/7f41a
XUMHyecKue peakliuu B 636
pacTBopax o
Wtoro no pa3peny 17
Pazgen 2.HeMeTa /l/ibl M UX COeUHEHMSA
OO011jas1 XapaKTepPUCTHKA bubnmoreka IIOK
2.1 XUMHUUECKUX 3/IEMEHTOB 4 https://m.edsoo.ru/7f41a
VIIA-rpynmel. I"anoreHsl 636
OO0r11ast XapaKTepuCTUKA
bubmoTeka LIOK
XUMUYECKUX 3/IEMEHTOB
2.2 . 6 https://m.edsoo.ru/7f41a
VIA-rpymmsl. Cepa 4 eé 636
coeUHeHUs T
OO6111ast xapakTepuCTHUKa
XUMHUYECKUX 37IeMEHTOB bubmoteka LIOK
2.3 VA-rpymmsl. A30T, 7 https://m.edsoo.ru/7f41a
dhocdop u ux 636
coeJMHeHUsI
OO0111ast XapaKTepuCTUKA
XUMHYECKUX 37IeMEHTOB Bbubmumoreka LIOK
2.4 IVA-rpynmel. Yriepop u 8 https://m.edsoo.ru/7f41a
KPeMHUU U UX 636
coeZIMHeHUsI
Wtoro no paspeny 25

Pa3zaen 3.MeTtanabl U HX COeJUHEHUA

. bubmmoreka LIOK
OO0r1ve cBOMCTBa
3.1 4 https://m.edsoo.ru/7f41a
MeTaslJioB
636
. bubmoreka IIOK
BarkHeiivie MeTanibl U
3.2 16 https://m.edsoo.ru/7f41a
WX COe/INHeHUs
636
WNtoro no pa3peny 20

Pa3pen 4. Xumusa 1 oKpyxawujas cpeja

4.1

BemectBa 1 MaTepuasl
B )KM3HU YeJI0BeKa

3

BbubmioTeka 1IOK

https://m.edsoo.ru/7f41a
636




Wroro nio pasgeny

bubmoreka IIOK
Pe3epBHOe Bpems 3 https://m.edsoo.ru/7f41a
636
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME




ITIOYPOYHOE IVIAHUPOBAHUE

obopyjoBaHHEM»

8 KJIACC
N KoiunyecTrBo yacoB
0
) Kon IIpa
JJ/IeKTPOHHBbIE
Tpoa1 | Krmu | [laTra
n nudpoBbIe
Tema ypoka bHBI eCKHM | u3yue
/ Bcero oOpa3oBareb
¢ ¢ A e pecypchl
n HBI
pa6o | pabo pecy
ThI ThI
bubmoTeka
ITpenmet xumuu. Posb
LHOK
1 XAMUHU B KU3HU UesI0BeKa. 1
T https://m.edsoo.r
e/ia v BelllecTBa wfod210c
bubnuoreka
) ITonsiTne o meTo1ax 1 LIOK
[I03HAHUA B XUMHUU https://m.edsoo.r
wff0d227e
[TpakTrueckast pabora Ne 1
«[TpaBumna paboTsl B bubmoTeka
3 nabopatopuy ¥ MPUEMBI 1 LIOK
obparrieHus ¢ https://m.edsoo.r
nabopaToOpHBIM w/ff0d23dc




UucTble BelljecTBa U CMeCH.

Bubnuoteka

4 Crioco6bl pa3zeneHust HOK
Meceit https://m.edsoo.r
cmece w/ffod26ca
[MpakTrueckast pabota Ne 2 bubnoreka
. «Pa3zeneHue cMeceii (Ha [1{0):¢
IpUMepe OUUCTKU https://m.edsoo.r
TOBapeHHOM COMN)» w/ff0d28c8
bubmoTeka
6 ATOMBI ¥ MOJIEKY/JIbI HOK
https://m.edsoo.r
u/ff0d2a6¢
bubmoTeka
XUMUYecKue 371eMeHTHI. OK
7 3HaK# (CUMBOJIBI) -
S — https://m.edsoo.r
CCKHX ITEMEHTO wff0d2be8
bubmoTeka
3 [IpocTble U C/I0KHBIe OK
BelljecTsa https://m.edsoo.r
u/ff0d2a6¢
bubnoreka
9 ATOMHO-MOJIEKYISIDHOE LIOK
yueHue https://m.edsoo.r
u/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
bubmoTeka
BellleCTB. XUMUYeCKast
OK
10 | d¢opmyna. BaneHTHOCTb
TOMOB XUMIHECKIX https://m.edsoo.r
aToMo ec v/ff0d2eae
3/7IeMeHTOB
bubmoTeka
OtHOCUTe/IbHAasA aTOMHas OK
11 | macca. OTHOCHTe/IbHAs -
https://m.edsoo.r
MOJIeKy/IsIpHasi Macca Wf0d323c
bubmoTeka
MaccoBast fo5s
OK
12 | XUMHUeCKOro 3jeMeHTa B
S https://m.edsoo.r
COEMAE wff0d350c
bubnoreka
13 KosnuecTtBo BeljecTsa. LIOK
Mons. MonspHas Macca https://m.edsoo.r
uw/ff0d5230
bubnuoreka
dur3rMyecKre U XuMruJYecKue
OOK
14 | saBneHuss. XumMuyeckas

peakius

https://m.edsoo.r
w/ffod37fa




[TpusHaky u ycnoBus

Bubnuoteka

1 OK
5 | mpoTeKaHUss XUMHUUYECKUX
T https://m.edsoo.r
peaxt wff0d3a16
bubnuoreka
3aKOH COXpaHeHUs! MacChbl
[OK
16 | BewecTB. X¥UMHUYeCKUE
ABHE https://m.edsoo.r
YPABHEHMA wff0d3h8s
BbiunciieHust KonMuecTBa, bubnmoreka
17 | MAacChl BelleCTBa 1o LIOK
YPaBHEHUAM XUMHUUECKUX https://m.edsoo.r
peaxi[uii w/ff0d5708
Knaccudukarus bubmoTeka
18 XUMHUYECKUX peakLyi LIOK
(coenyHeHus1, pa3/io>KeHUs, https://m.edsoo.r
3amerrieHusi, 0OMeHa) wff0d3£34
M. B. JlomoHOCOB — bubnoreka
19 YUEHBIA-HL[UK/IONEeUCT. LIOK
O06o01eHMEe U https://m.edsoo.r
cucTeMaTtr3alus 3HaHUM w/ff0d40c4
KontponbHast pabora Nel Brb/morexa
OK
20 | mo Teme «BeliectBa u
T — https://m.edsoo.r
»
peakhy w/ff0d4290
Bo3nyx — cmecs rasos. bubnuoreka
71 Cocras Bo3ayxa. Kucnopop LIOK
— BJIEMEHT U IpoCToe https://m.edsoo.r
Beljectso. O30H w/ff0d448e
®du3nueckue U XMuMUUeCKue
N bubnuoreka
CBOMCTBA KMC/IOpOJa
OK
22 | (peakuuy OKHC/IEHUS,

M 5 https://m.edsoo.r
ropenue). [Touarue o Wif0d4614
OKCHax e
CriocoObI rostyueHust bubmoTeka

53 | KMCIOpPOAAB naboparopuu LIOK
U TIPOMBILLIIEHHOCTH. https://m.edsoo.r
[TprMmeHeHHe KHCI0pOia w/ff0d497a
TernoBoit a¢dekT
XUMHUUECKOH peakLiH,

bubnuoreka

TIOHSITHE O OK

24 | TepMOXWMUUYECKOM .

BHEHMIL K30~ 1 https://m.edsoo.r

YPABHEHMUH, SK30 wf0d4790
SHAOTEPMUYECKUX

peakLusax




TomnuBo (HedTh, yrosib 1 bubnuoreka
75 MeTaH). 3arpsi3HeHue HOK
BO3/lyXa, CTIOCOObI ero https://m.edsoo.r
IpeJoTBpalLieHUs w/ff0d4c4a
[MpakTryeckast pabora Ne 3 Bbubmoteka
26 o Teme «Ilomyuenue u OK
cobrpaHue KUCIOpo/a, https://m.edsoo.r
M3yueHue ero CBOMCTB» w/ff0d4ae2
bubnoreka
Bogopoa — snemeHT u
LOK
27 | TIpOCTOe BelleCTBO.
Hax e B IO https://m.edsoo.r
AXONAEHHE B HIPUPOAE w/ff0d4ddo
Bbubmioteka
dusnyeckre U XUuMUUeCcKue
5 N [HJOK
8 | cBoiicTBa Bogopoza.
IorMeHerte B https://m.edsoo.r
PUMEREHHE BoZopoaa wff0d4ddo
bubnuoreka
79 IToHsaTHe 0 KUC/IOTaxX U LIOK
COJIAX https://m.edsoo.r
w/ff0d50d2
bubnuoreka
30 CriocoObI rosTyueHust LIOK
BO/I0pO/Zia B labopaTtopun https://m.edsoo.r
w/ff0d4ddo
[MpakTryeckas pabora Ne 4 BbubmioTeka
g1 | O Teme «[Tonyuenuve u JOK
cobupaHue BOOPO/a, https://m.edsoo.r
H3yueHre ero CBOMCTB» w/ffod4f42
bubmoreka
32 MonsipHbIfi 00bEM ra3oB. LIOK
3akoH ABorazpo https://m.edsoo.r
w/ff0d542e
Brluniciienns o0béma,
bubnuoreka
KOJIMUeCTBa BelllecTBa rasa
LHOK
33 | 110 ero U3BeCTHOMY
KO/MUCCTEY B TBA W https://m.edsoo.r
O/IMACCTRY BEIECTRA 1T wf0d55a0
00BEMY
BbrurcieHust 00bEMOB
Bbubmioteka
ra3oB M0 ypaBHEHUIO
[HOK
34 | peakUMH Ha OCHOBE 3aKOHA
o6né OTHOLLLEHL https://m.edsoo.r
BEMHBIX OTHOLLEHUI WEf0d5708
rasoB
35 | dusnueckre U XUMUUYECKUE bubmoreka
CBOMCTBA BOJbI OK

https://m.edsoo.r




w{f0d587a

bubnmorteka
36 CocTtaB OCHOBaHHH. LIOK
[NonsiTvie 06 MHAMKATOpPax https://m.edsoo.r
w/{f0d59e2
Bopa kak pacTBopuress.
bubnuoreka
HacebijeHnsie u
LOK
37 | HeHachblleHHbIe PACTBOPHI.
M https://m.edsoo.r
accoBasi [IoJisl Bell[eCTBa B WE0dShA0
pacTBope
[MpakTrueckas pabota Ne 5
bubnmnorteka
no teMme «IIpurorosexve
.. LHOK
38 | pacTBOpOB C onpeneéHHOU
o o https://m.edsoo.r
MaCCOBO.I‘/I nonen Wefodseba
PacTBOPEHHOT'O BeIl[eCTBa»
KontponbHas pabora Ne2 Bubmiorexa
LHOK
39 | mno teme «Kucmopoz.
B B https://m.edsoo.r
OA0POA. BOA» wff0d6342
bubnorteka
OKCHABI: COCTaB, OK
40 | xnaccudukauys, -
HOMEHKIAT https://m.edsoo.r
OMEHIKIaTypa wff0d664e
[MTonyueHre U XUMUYeCKUe bubnmmorteka
41 CBOMCTBA KHC/IOTHBIX, LIOK
OCHOBHBIX U aM()OTepHBIX https://m.edsoo.r
OKCH/IOB w/ff0d664e
bubnuoreka
OcHOBaHUS: COCTaB, OK
42 | knaccuduKaiys, .
HOMEHIUIATYDA https://m.edsoo.r
yp wffod67ca
bubnmmorteka
43 [MTonyueHve U XUMUYeCKUe IIOK
CBOICTBA OCHOBAHUI https://m.edsoo.r
w/ff0d67ca
. bubnuoTeka
Kucnotsl: cocTas, OK
44 | xnaccudukaiys, .
HOMEHKJIAT https://m.edsoo.r
K/atypa w/ff0dfee2
bubnuoreka
45 [MTonyueHve U XUMHUYECKHe LIOK
CBOMCTBA KHUC/IOT https://m.edsoo.r
u/ffOdfee2
46 | Comnu (cpenHue): bubmoTeka
HOMEHKJ/IaTypa, CIIOCO0bI LIOK




Mnojiy4yeHus, XuMnuieckure

https://m.edsoo.r

CBOMCTBA 1w/00ad9474
[TpakTryeckast pabora Ne 6.
Perienue bubmioteka
47 | KCTIEPHMEHTA/ILHLIX 33734 LIOK
110 Teme «OCHOBHbIe https://m.edsoo.r
K/IaCChl HEOPTAaHUUECKUX u/00ad9b7c
COoeITMHEHUI»
I'eHeTHueckas CBSI3b MEXAY Brbmorexa
48 | Kjaccamu HeopraHu4ecKux HOK
. https://m.edsoo.r
COSAMRERIH u/00ad9a50
Bbubmioteka
49 O06o00611eHre U IIOK
cucTeMaTr3alusi 3HaHUM https://m.edsoo.r
u/00ad9cb2
KonTposeHast pabota Ne3 bubnoreka
50 1o TeMe "OCHOBHBIE KJ/1aCChbl LIOK
HeopraHu4yecKux https://m.edsoo.r
coeiliHeHU" u/00ad9ela
ITepBbie MOMBITKU
KnaccuuKaLun bubnuoreka
51 | XWMHYeCKHUX 3JIeMeHTOB. HOK
TToHsTHe 0 rpyrmax https://m.edsoo.r
u/00ad9ffa
CXO/JHBbIX 371IeMEHTOB
[Teprognuecknii 3aK0H 1 bubnuoreka
5 [Tepuognueckas cucrema OOK
XUMUYECKUX 371eMeHTOB []. https://m.edsoo.r
. MeHjeneeBa u/00ada52c
bubnuoreka
53 [Teproppl, rpymrsl, LIOK
[OArpYIIIbI https://m.edsoo.r
u/00ada52c
bubnuoreka
54 Crpoenne atomoB. CocTaB LIOK
aTOMHBIX s7ep. V30Torb! https://m.edsoo.r
u/00ada342
CtpoeHue 3/1eKTPOHHBIX bubnuoreka
ee 000/10ueK aTOMOB IIOK
sneMeHTOB [lepuosyueckon https://m.edsoo.r
cucremsbl [1. 1. MeHzeneeBa u/00adabbc
56 | XapakrepucTtuka bubnuoreka
XMMHUYECKOro 3/ieMeHTa I10 OOK
€ro I0JIOKEeHUI0 B https://m.edsoo.r
u/00ada824

[Tepuoanueckon cucreme /1.




N. MeHpieneeBa

3HaueHnue [lepuoanueckoro

Bubnuoteka
3aKOHa [/ Pa3BUTUS HAYKU
OK
57 | wunpaktuku. [I. U.
M L. https://m.edsoo.r
eH/iesieeB — YUEHBIMH, /00adadGe
rejaror v rpakJaHuH
Bubnuoteka
OJIEKTPOOTPULIATE/IbHOCTh
OK
58 aTOMOB XMMUUYECKUX
https://m.edsoo.r
HIEMEHTOB u/00adaab8
Bubnuoreka
59 | NonHHas xumuyeckast CBs3b HOK
https://m.edsoo.r
u/00adac34
Bubmvoreka
60 KoBaneHTHas noJsisipHas LIOK
XUMHUeCcKasi CBSI3b https://m.edsoo.r
u/00adaab8
Bubnvoreka
61 KoBanenTtHast HenoJsisipHast LIOK
XUMHUeCcKasi CBSI3b https://m.edsoo.r
u/00adaab9
Bubnuoreka
62 | CremneHb OKUCTIEHUS HOK
https://m.edsoo.r
u/00adae28
Bubnuoreka
OKUC/IUTEeNBHO-
HOK
63 BOCCTAaHOBUTE/IbHLIE
https://m.edsoo.r
peaKiun 1/00adb076
Bubnuoteka
64 Oxucureny u OOK
BOCCTaHOBUTE/IU https://m.edsoo.r
1/00adb076
KoHTtponbHast pabora Ned Bubmiotexa
OOK
65 | 1o Teme «CTpoeHue aToMa.
D TT— https://m.edsoo.r
ecKad CBA3LY w/00adb486
. Bubmvoreka
Pe3epBHbIN yPOK. OK
66 | OO6o06ieHMe U a
CUCTeMAaTH3aLIUs 3HaHUI Etpstinedsoo.r
H w/00adh33c
67 | PesepBHBIN ypOK. BubmioTeka
O6006meHue u LIOK

CUCTeMaTHU3adll1A 3HaHUN

https://m.edsoo.r




u/00ad9cb?2

Pe3epBHBIN ypOK. Brb/morexa
68 | O6o0IeHHe U 1 HOK
CHCTeMaTH3allvs 3HAHUH hutps://m.edsoo.r
u/ff0d61c6
OBIIEE KOJIMYECTBO 68 4 4
YACOB I10 ITPOT'PAMME
9 KVIACC
Ko/muecTBo yacos
Ko
Ne Hrp | IIpakr Jlata JJIeKTPOHHbIEe
0/1b | HYeCcK nu¢poBbIie
n | Tema ypoka H3y4YeH
/ Bcero | HbI ue st oOpa3oBareib
o e padot HbIe pecypchbl
paé | ®I
OThI
[Teproanueckuii 3aK0OH. bubmoreka
1 [Tepuoauueckas cucrema 1 OOK
XMMUYECKUX 371eMeHTOB /[]. https://m.edsoo.r
. MeHjieneeBa u/00adb59e
3aKOHOMEpPHOCTHU B BubmoTreka
9 U3MEHEeHUU CBOHCTB 1 LIOK
XUMUYECKUX 3/IeMeHTOB bhttps://m.edsoo.r
MepBbIX TPEX MEPUO/IOB 1u/00adb6b6
3 Knaccudukanys u 1 bubmoreka
HOMEHK/IaTypa HOK




HEOpraHUuUeCcKHX BellecTB

https://m.edsoo.r

u/00adb7e2
o Bubmoreka
Bubl xvimMmruueckou CBsI3U 1 OK
4 THUIIbI KPUCTA/JTAYECKUX 0
CLIETOK https://m.edsoo.r
p u/00adbacé
KonrposnbHast pabota Nel
1o Teme «[loBTOpeHue u
5 yriy0/ieHre 3HaHUH
OCHOBHBIX pa3ziesioB Kypca
8 kacca»
bubmoreka
Knaccudukauus OK
6 XUMHYECKUX pPeakLii Mo 1
a3 SHAKA https://m.edsoo.r
JIMUHBLIM TIpU3HaKaM
P P w/00adbch0
ITonsiTne 0 ckopocTn BubmmoTteka
7 XUMHUYECKOW peakiiu. LIOK
IToHsiTHEe O TOMOT'€HHBIX U https://m.edsoo.r
reTeporeHHBIX peakusax w/00adbe9a
IToHATHE 0 XUMUUECKOM
paBHOBecHU. PaKTOPHI, Bubmmoreka
3 BJ/IUAIOLLie HA CKOPOCTh OOK
XMMHUYECKON peakLiiy 1 https://m.edsoo.r
I0JIO’KeHHe XUMHNUEeCKOIro 1/00adc28c
paBHOBeCHs
bubmoreka
OKUC/IUTe/IBHO-
HOK
9 BOCCTaHOBUTE/IbHBIE
ea https://m.edsoo.r
17051
peaxil u/00adcade
Teopus bubnuoreka
10 5J1IEKTPOJIMTUYECKOMN LIOK
puccoumaryi. CubHble U https://m.edsoo.r
cs1abble 37IeKTPOJTUTHI u/00adcd68
Bubnuoreka
1 WonHbIe ypaBHEHUS LIOK
peakiuii https://m.edsoo.r
u/00add448
XuMHUuecKue CBOMCTBA
o Buboreka
KUCJIOT ¥ OCHOBaHUl B
o OOK
12 CBeTe MpeZicTaB/ieHuH 00
S EKT DO THUECKO https://m.edsoo.r
p u/00add5d8
JUccoLaliu
13 XuMHuueckre CBOMCTBA Bubmmoreka
COJier B CBeTe OOK

TIpe/ICTaBIeHNH 00

https://m.edsoo.r




3J1IEKTPOJIMTUYECKOMN

u/00add8b2
JIUCCOoLMal[un
bubnuoreka
14 ITonsiTne o ruaponse LIOK
coneu https://m.edsoo.r
u/00add9d4
bubnuoreka
15 O06o061eHre 1 LIOK
CcUCTeMaTH3aLus 3HaHU! https://m.edsoo.r
u/00addd12
[Mpaktryeckast pabora No BubmoTeka
16 1. «Pewienue OK
9KCIIEpUMeHTa/IbHBIX https://m.edsoo.r
3a7a9» u/00addbfa
KonrposnbHast pabota Ne2
1o TemMe bubnoreka
17 «OJIeKTPOIMTUYeCKast OOK
JuccoLuarys. https://m.edsoo.r
XHWMHUUeCKHe peakLjuy B uw/00addecO
pacTBopax»
OO011jas1 XapaKTepUCTHKA bubnuoreka
18 rajoreHoB. XuMuueckue LIOK
CBOICTBA Ha NpUMepe https://m.edsoo.r
xJiopa u/00addfe2
Xnopoogopos. CosisiHast bubnuoreka
19 KUCJI0Ta, XUMUYEeCKre LIOK
CBOMCTBA, MOJIyYeHue, https://m.edsoo.r
IIpUMeHeHue u/00ade104
[TpakTuueckast pabora Ne 2 BuomuoTteka
oo | MO Teme «[Tonyyenue OOK
COJISTHOU KUCJIOTEI, https://m.edsoo.r
r3yueHue eé CBOUCTB» u/00ade348
Bbrunciienusi mo bubnuoreka
51 | YPABHEHHAM XUMHHECKHX LIOK
peakLyii, eC/I1 OJIVH U3 https://m.edsoo.r
peareHTOB JlaH B U30bITKe u/00ade488
bubnuoreka
97 OO011jas1 XapaKTepUCTHKA LIOK
371eMeHTOB VIA-rpymnribl https://m.edsoo.r
u/00ade64a
23 | AnnotponHbie bubnuoreka
MoAUGbHUKALIMM CephbI. HOOK
HaxoskzeHue cepbl U eé https://m.edsoo.r
u/00ade64a

Ccoe/IMHeHUM B IPUPO/JIe.




XUMHUUeCcKle CBOUCTBA
cepbl

bubnroreka
CepoBosiopoji, CTpoeHue,
OOK
24 bu3uyeckre U XUMHUeCcKue
CEOHCTEA https://m.edsoo.r
BOICTB
u/00ade802
Okcupp! cepobl. CepHast bubmoTeka
95 KHUCJI0Ta, pu3nueckKue u LIOK
XUMHUUECKHe CBOMCTBA, https://m.edsoo.r
TpUMeHeHHe w/00adea28
XUmMuryeckKue peakLju,
JieXkalryie B OCHOBe
MPOMBILIIEHHOTO Criocoba BubroTeka
%6 MOJTyYeHUs1 CePHOU HOK
KHCJIOTBL. XUMHUUeCKoe https://m.edsoo.r
3arpsi3HeHue OKpysKarolein w/00adec8a
Cpe[ibl COeJUHEeHUSIMU
cepbl
. bubmoTeka
BrrunciieHue MaccoBou
HOK
27 [IO/IU BbIXO/1a IMPOAYKTa
ea https://m.edsoo.r
1415
peaxy u/00adec8a
OO011jas1 XapaKTepUCTHKA
bubnroreka
3/1eMeHTOB V A-IpyMNIIbI. OK
28 | A30T, pacrpocTpaHeHue B 1
ofte, brsUeCKe https://m.edsoo.r
rpu , husnueckue u
PHPOA _ u/00adeeab
XUMHYeCKUe CBOMCTBa
bubmoTeka
AmMmMmuak, ero ¢ursnueckre
. HOK
29 Y XMMUUYeCKHe CBOMCTBa,
TMoJTyYeHre U MPUMeHeHHe hutps://m.edsoo.c
y P 1/00adf004
[TpakTrueckast pabora Ne 3 BubavoTeka
30 | O Teme «[Tonyyenue OOK
aMMHakKa, Usy4yeHue ero https://m.edsoo.r
CBOMCTB» u/00adf180
i bubmoTeka
A30THas KUCJIOTa, eé
HOK
31 bu3nueckre U XuMHU4ecKue
cBOiiC https://m.edsoo.r
BOWCTBA
u/00adf306
Wcnonb3oBaHre HUTPATOB
Y CcoJieid aMMOHHUS B bubmoTeka
3y | KauecTBe MHHEpA/bHBIX OOK
yno6peHuii. XuMuJeckoe https://m.edsoo.r
u/00adf518

3arpsi3HeHue OKpysKarolein
cpefibl CoeIMHeHU MU




da30Ta

dochop. Okcup docdopa bubnuoTeka
13 (V) u pocdopHasi KUC/IOTa, LIOK
¢du3nueckre U XuMHUYeCcKUe https://m.edsoo.r
CBOWCTBA, N0JIyueHue w/00adf68a
Wcnons3oBanue (ocdaton
bubnuoreka
B KauecTBe MUHepasbHbIX
. OK
34 | ynobpeHnwuii. 3arpsisHeHHe
. https://m.edsoo.r
TIPUPO/IHOM Cpeibl w00adfc20
dbochatamu
Yrnepog, Bubnuoteka
35 pacripocTpaHeHue B OOK
npupoze, pusnueckye u https://m.edsoo.r
XUMUUYECKHe CBOMCTBA u/00adfd9c
Okcugp! yriaeposa, ux
bubnoreka
¢bu3nueckre U XuMHU4ecKue
. HOK
36 CBOWCTBA. JDKOJIOTMYecKue
6 https://m.edsoo.r
ripo6sieMbl, CBSI3aHHbIE C W00adfebe
okcuzom yriaepoga (IV)
Bubmioteka
37 YronbHasi KUC/I0Ta U eé LIOK
Cco1 https://m.edsoo.r
u/00ae006¢
[MTpakTrueckast pabota Ne 4
" Bubnuoteka
ro teMe "[lonyueHue
LOK
38 YIJIEKKCJIOTO rasa.
U — https://m.edsoo.r
AUCCTBEHHAA peaKIji Ha u/00ae027e
KapboHar-uoH"
ITepBOHayabHbBIE TOHATUS bubnuoreka
39 00 opraHUYecKux LIOK
BellleCcTBax Kak 0 https://m.edsoo.r
COeIMHEeHUsX yryiepoja u/00ae054e
Bubmioteka
Kpemnuii u ero
40 | P LJOK
COeJUHEeHUs https://m.edsoo.r
u/00ae080a
[TpakTrueckast pabora Ne
5. PerieHue bubmoreka
41 | OKCTEPHMEHTATBHBIX 3344 LIOK
1o TeMe «BaxkHetiie https://m.edsoo.r
HeMeTaslibl U UX 1u/00ae0bf2
COeJUHEeHUSI»
42 | KourponbHas pabora Ne3 bubmoTeka

o teMe «BaxkHeliime

1IOK




HeMeTa/lV/Ibl U UX

https://m.edsoo.r

COeIUHeHUsI» u/00ae0el8
OO011jast XapaKTepUCTHKA
XUMHYECKUX 3/1eMEeHTOB —
bubmmoTeka
MeTasIoB. MeTasimueckast
OOK
43 CBSI3b U MeTa/uTnJecKas
https://m.edsoo.r
KpI/IC"TaJ'IJ'II/I‘-IECKaS{ 00ae103e
peruétka. dusnueckue
CBOMCTBa MeTaJl/ioB
XyUMHUUeCcKre CBOMCTBa bubmoTeka
44 MeTaslJIoB. HOK
ONeKTpOXUMUYEeCKUH P, https://m.edsoo.r
HarpsbkKeHUH MeTasuIOB u/00ael1156
OO611e croco6bl
TMO/TyYeHUs1 MeTaJslIoB.
bubmmoTeka
CnnaBbl. Beruncnenus 1o
LHOK
45 yPaBHEHUSIM XUMHUUYEeCKUX
. https://m.edsoo.r
peakLyii, eC/ii OJIMH 13 Y00ae1156
peareHTOB COZIEP>KUT
ripuMecu
bubmmoTeka
46 [TousTue o Koppo3uu OOK
MeTasljyIoB https://m.edsoo.r
u/00ael1278
bubmoreka
47 | IJenouHble MeTaJIbI HOK
https://m.edsoo.r
u/00ael14b2
bubnroreka
48 OKcHbl U TUADPOKCUBI OOK
HaTpUs U Kanus https://m.edsoo.r
u/00ael14b?2
bubnroreka
[TenoyHO3eMebHbIE
. HOK
49 MeTaslibl — KaJbLIuU U
ALHL https://m.edsoo.r
MarHmn w/00ae15e8
bubmoTeka
=0 Baxknetiiivie coeiuHeHUs LIOK
KasibLys https://m.edsoo.r
u/00ael5e8
£1 O06o061ieHve 1
CcUCTeMaTH3al[1s 3HaHUM
52 JKECTKOCTh BOZBI U bubmoreka
Croco0bl e€ yCcTpaHeHust LIOK

https://m.edsoo.r




u/00ae1886

[TpakTryeckast pabora Ne 6 Bubmiotexa
53 1o Teme "JKECTKOCTb BOABI HOK
Y MeTO/ibl eé yCcTpaHeHus" hutps://m.edsoo.c
u/00aelae8
bubmoTeka
54 | AnOMUHUM HOK
https://m.edsoo.r
u/00aelc64
bubmmoTeka
eg AwmdoTepHble cBOICTBa LOK
OKCHJa U TUAPOKCHIA https://m.edsoo.r
u/00aelc64
bubmoreka
56 | Kesneso HOK
https://m.edsoo.r
u/00ae1d86
OKcubl, THIPOKCUABI U Bubmaorexa
57 | conu xene3a (II) u xenesa HOK
(IIT) https://m.edsoo.r
u/00ae35e6
cg O6o011ieHME U
cucTeMaTHr3alus 3HaHUU
ITpakTrueckasi pabora Ne
7. Pelienue Bubnuoreka
£q JKCIepUMeHTa/IbHbIX 3a7lau LIOK
1o TeMe «BaxkHerie https://m.edsoo.r
MeTaJlJIbl U UX u/00ae3de8
CcoeIMHEeHUS»
Brruurcienus no
ypaBHEHHUSIM XUMUUECKUX
peakLyii, eC/Ti OJIMH W13 BubaroTreka
60 peareHTOB JlaH B U30bITKe LIOK
W/ COAePXKUT IIPUMeCH. https://m.edsoo.r
Brruviciienus MaccoBoi 1/00ael1750
JIOJTA BBIXO/1a TPO/IYKTa
peakLuu
61 O06ob1eHve u
CUCTeMaTH3alusi 3HaHUM
KonrposbHast paboTa Ned
62 1o TeMe «BaxxHetiiive
MeTaJlJIbl U UX
COeIMHEeHUsI»
63 | BeljecTBa 1 MaTepuasbl B bubmioTeka

TIOBCEeTHEBHOM YKU3HU

1IOK




YeTOBeKA https://m.edsoo.r
u/00ae3f50
bubnmoTeka

64 XuMuyeckoe 3arpsisHeHue 1 OOK

OKpY>Karolllel CcpeJibl https://m.edsoo.r
u/00ae4270
bubnoreka

65 Ponb xumuM B pelieHnn 1 LIOK
9KOJIOTUUECKHX MPobieM https://m.edsoo.r
u/00ae4270
. bubnuoreka
Pe3epBHBIN YPOK.
66 | OO606mmeHue U 1 HOK
. https://m.edsoo.r
cUCTeMaTH3aLys 3HaHUU /00ae0d0a
. bubmioTeka
PesepBHbIN YpOK.
67 | OO6061mmeHue 1 1 HOK
. https://m.edsoo.r
CUCTeMaTr3aLys 3HaHUM w/00adb33c
. bubmoTeka
PesepBHbIN YPOK.
68 | OO606IeHue 1 1 HOK
. https://m.edsoo.r
CcUCTeMaTH3aLus 3HaHUU /00ad9ch2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

YUYEBHO-METOJUYECKOE OBECIIEYHEHHE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA

OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.T"., Cnagkos C.A.,

AxkioHepHoe o611iecTBO «M3marenscTBo «IIpocBelijeHue»

» Xumus, 9 kmacc/ 'abpuensHa O.C., Octpoymos W.I"., Cnagkos C.A.,

AximoHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHre»




METOJNYECKUE MATEPUAJIBI IJI1 YUUTEJIA

. 'abpuesnsn O. C., Bockobotinukosa H. I1., fimykoBa A. B. HacTonbpHast KHUra
yuuresis. Xumus. 8 Ki.: Metoaudeckoe rmocobue. - M.: [Ipoda, 2021.

2. 'abpuensH O. C., fAmykoBa A. B. Terpaap /st 1abopaTOPHBIX OMBITOB 1
npakTrueckux pabort. 8 ki1. K yuebnuky O. C. 'abpuensHa «Xumusi. 8 Kimacc».
M.: [Ipoda, 2022.

3. T'abpuensiH, O. C. MeTtoguueckoe riocobue K yuebuuky O. C. 'abpuensiHa
«Xumusi». 8 knacc / O. C. T'abpuensH. — M. : [Ipoda, 2021. — 109.

4. I'abpuensiH, O. C. MeTtoanueckoe rocobue kK yuebnuky O. C. I"abpuensiHa
«Xumusi». 9 knacc / O. C. T'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosoruueckue KapTel K yueOHuKy O. C. 'abpuesnsiHa «Xumus. 8
Kslacc» : MeTogudeckoe mocobue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumusi : TexHonoruueckue KapThbl K yuebHuky O. C. I'abpuensHa «Xumust. 9
K/aco» : MeToguueckoe rocobue / JI. M. AcanoBa. — M. : [Ipocda, 2018

7. Xumus. 8 kn.: KoHTposibHbIe 1 TTpoBepouHbie paboThl K yuebHUKY O. C.
IabpuensHa «Xumus. 8» / O. C. I'abpuensn, I1. H. Bepe3kun, A. A. YiakoBa u

Ip. - M.: Ipoda, 2022. naHHbIe



IMIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET

http://www.chemnet.ru I'a3eta « XuMusi» ¥ cauT A5 yunrtess «5 uay Ha ypok
XUMHH»

http://him.1september.ru Egunas komiekius LIOP: TIpenmeTHasi KOJIIeKLUs
«XUMUA»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbIe
9KcriepuMeHThI: XumMus. Kosnekius Poccutickoro o01eo0pa3oBaTeIbHOTO
ropTasa

http://experiment.edu.ru AJIXVUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickasi onumIivajia KoJbHUKOB 110 XMMHUX
http://chem.rusolymp.ru Opranviueckasi XuMusi: 37IeKTPOHHbBIN yueOHUK /7151
CpeJiHeu LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHHU: 37IeKTPOHHbBINA yueOHUK
http://www hemi.nsu.ru OTKpbITbIN KOJIJIeK: XAMUS
http://www.chemistry.ru JlucTaHlMOHHas 0JIUMIMAZA M0 XUMUMU:

Te/IeKOMMYHHKALIMOHHBIN 00pa30BaTe/IbHbBIN ITPOEKT



